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EXECUTIVE SUMMARY  
 
Electricity generation accounts for 31 percent of total U.S. greenhouse gas emissions, according 
to the Environmental Protection Agency (EPA). To reduce these emissions, the electricity 
generation industry must decrease its reliance on fossil fuels. One way of decreasing fossil fuel 
dependence is by switching to renewable energy sources, such as biomass, geothermal heat, 
sunlight, water, and wind. Solar energy is one of the cleanest and most abundant renewable 
energy sources available.  
 
Virginia has a goal to increase the state’s use of renewable energy to 15% by 2025. To aid in the 
achievement of this goal, Virginia has enacted a voluntary Renewable Energy Portfolio Standard 
(RPS) program. RPS is a legislative mechanism developed on a state-by-state basis to require 
that a particular percentage of energy provided to consumers come from renewable energy 
resources. Legislation encourages investor-owned utilities to procure a percentage of the power 
sold in Virginia from eligible renewable energy sources. Each investor-owned electric utility must 
report to the Virginia State Corporation Commission (SCC) annually on its efforts to meet the 
RPS goals, its overall generation of renewable energy, and any advances in renewable 
generation technology.  
 
To aid in the energy goals of the State of Virginia and its investor-owned utility providers, Hecate 
Energy, LLC (Hecate) has proposed a new renewable energy project in the state of Virginia to 
generate power for Old Dominion Electric Cooperative (ODEC) and A & N Electric Cooperative 
(ANEC). The project consists of a 20-megawatt (MW) solar farm on an approximate 185-acre 
tract of agricultural and wooded land located southwest of the intersection of Cherrydale Drive 
and Seaside Road in Cape Charles, Northampton County, Virginia (Northampton Tax Parcel No. 
59-A-2). The proposed project will provide sufficient electrical services for ODEC/ANEC to power 
approximately 3,280 residential dwellings (approximately 164 homes per megawatt of installed 
capacity). 
 
In 2009, the Virginia Department of Environmental Quality (DEQ) was instructed by the Virginia 
General Assembly to develop permit by rule (PBR) regulations to implement Virginia’s Small 
Renewable Energy Projects legislation (VA Code 10.1-1197.6). The statute assigned jurisdiction 
to DEQ over protection of natural resources (specifically wildlife and historic resources) with 
respect to renewable energy projects.  Pursuant to the statute, DEQ has authority to approve 
PBR applications for solar projects with a rated capacity of 100 megawatts or less. DEQ’s 
regulations are set forth in 9 VAC 15-60 of the Virginia Administrative Code, and require each 
applicant submit a 14-part application that the required conditions for permit approval. This report 
and attachments comprise the DEQ PBR application prepared by Hecate Energy, LLC for the 
proposed 20 MW Cherrydale solar Farm.  
 
Based on the natural resource analysis conducted as part of the PBR process, significant benefit 
to Virginia’s natural resources are anticipated as a result of this project through the generation of 
clean energy, reduction of agricultural runoff, reduction of storm water and sediment runoff, 
enhanced soil structure and organic content, and the re-introduction of native plant species to 
the area, which will result in an increase of habitat for both native and migratory wildlife. 
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1.0  INTRODUCTION 

1.1 DEQ Permit by Rule 
 
In 2009, the Virginia Department of Environmental Quality (DEQ) was instructed by the Virginia 
General Assembly to develop permit by rule (PBR) regulations to implement Virginia’s Small 
Renewable Energy Projects legislation (VA Code 10.1-1197.6). The statute assigned jurisdiction 
to DEQ over protection of natural resources (specifically wildlife and historic resources) with 
respect to renewable energy projects.  Pursuant to the statute, DEQ has authority to approve 
PBR applications for solar projects with a rated capacity of 100 megawatts or less. DEQ’s 
regulations are set forth in 9 VAC 15-60 of the Virginia Administrative Code, and require each 
applicant submit a 14-part application that the required conditions for permit approval. This 
report and attachments comprise the DEQ PBR application prepared by Hecate Energy, LLC for 
the proposed 20 MW Cherrydale solar Farm.  

 
1.2 Location and Description of Project Area 
 
The project area consists of an approximate 185-acre tract of agricultural and wooded land 
located southwest of the intersection of Cherrydale Drive and Seaside Road in Cape Charles, 
Northampton County, Virginia (Northampton Tax Parcel No. 59-A-2). A general location map is 
provided as Exhibit 1 (Appendix A). The central portion of the site contains active crop fields 
(corn on the western quadrant and potato fields on the eastern quadrant). The northeast and 
southwest corners of the site consist of wooded land, and the south central portion of the site 
consists of wooded land containing a small cemetery as well as a wetland, freshwater pond, and 
segment of a stream. The site has historically consisted of agricultural land and sparse 
residential land since at least 1952. An electrical transmission line bisects the site extending 
north-south. No additional improvements are currently located on the site. The project site is 
relatively level, with an approximate elevation of 35-feet above mean sea level (AMSL). 
Drainage is generally directed toward the water features on the southern portion of the site. 
 
Adjoining properties to the site include wooded land, agricultural fields, and single-family 
residential development.  An abandoned commercial-agricultural facility is located adjacent to 
the west of the site.  The surrounding region is generally characterized by rural agricultural fields 
and wooded land with moderate to sparse single-family residential and commercial 
development. The site is situated on the Virginia Eastern Shore peninsula, located 
approximately one mile west of the Atlantic coast and four miles east of the Chesapeake Bay. A 
(United States Geologic Survey (USGS) Topographic Map and an aerial photograph of the 
project area are provided as Exhibits 1 and 2. 
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Exhibit 1 – USGS Topographic Map of the Project Site 

 
Exhibit 2 – Aerial Photograph of the Project Site 
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1.3 Project Description  
 
The project is the development of the site with a 20 megawatt (MW) solar farm capable of 
providing power to several thousand homes. The solar farm will be outfitted with high-efficiency, 
top-tier multicrystalline photovoltaic (PV) modules (300-watts or greater). The PV modules will 
be mounted to durable aluminum frames and attached to a fixed position racking and tracking 
system. The tracker utilizes a wide degree of rotation to maximize energy output with efficient 
use of available sunlight for electricity production.  
 
The majority of the 185-acre site will be developed with solar panels, with the exception of a 60-
foot vegetative buffer surrounding proposed facility; a buffered area on the south central portion 
of the site containing the water features and cemetery; and the power line easement bisecting 
the site. A small driveway apron will be developed on the northern central portion of the site to 
provide access from Cherrydale Drive, and an equipment compound will be outfitted on the 
central portion of the site within the existing power line easement. Project components include 
PV modules sufficient to produce 20 MW of electricity, associated support structures, electrical 
inverters and transformers, buried electrical conduit, access apron, security fencing, and related 
transmission structures. The proposed solar facility would interconnect with the Old Dominion 
Electric Cooperative (ODEC) and A & N Electric Cooperative (ANEC) system as a tap of the 
Bayview-Kellam 69 kV Circuit. The proposed project will provide sufficient electrical services for 
ODEC/ANEC to power approximately 3,280 residential dwellings (approximately 164 homes per 
megawatt of installed capacity). 
 
The foundation for the tracking system utilizes multiple posts per row. Posts will be driven into 
the ground according to the spacing and engineering specifications. The support columns are 
the stationary element of the rack frame work and are considered the rack foundation. The 
installation of tracking system columns for the project will be performed via a Vibratory Pile 
Driver Support Column Installation process.  Once the tracking system and MV cabling has 
been completed, the installation of modules will begin.  Panel installation methodology will be 
determined upon final design and acceptance of module clamping system. 
 
Each initial PV module would be approximately 3.25 feet by 6.4 feet; however, as technology 
changes, module sizes may vary. All modules would be oriented in rows running from north to 
south and angled at a degree that would maximize solar resource efficiency.  The PV solar 
modules would be mounted in landscape orientation on direct-driven, single-axis tracker steel 
support structures that will rotate approximately +/- 60-degrees east-west to track the sun as it 
moves through the sky each day. The center height of the tracker structures will be 
approximately 4-6 feet in height above the ground.  When the modules are tilted at their 
maximum angle, the highest point of each module would be approximately 7-8 feet in height 
above the ground.  The support structures/piles would be constructed of corrosion-resistant 
steel driven into the ground approximately 10-12 feet in depth. Module faces would be non-
reflective to eliminate glare and black or blue in color. Concrete or steel foundations  
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approximately 31 feet x 8 feet x 2 feet would be required for inverter mounts which will also 
include the associated transformer and switchgear associated with each of the approximately 
10-12 inverter stations.  Transformer mounts for the one central transformer and switchgear will 
be approximately the same size and be made of concrete.   
 
All Project facilities would be designed, constructed, and operated in accordance with applicable 
laws, ordinances, regulations, and standards. The project is anticipated to take approximately 
four months to complete, upon the commencement of construction. All construction lay down 
areas would be located within the boundaries of the site footprint, outside of designated buffer 
zones.  Proposed project development plans are illustrated below on Exhibit 3. 
 

 
Exhibit 3 – Proposed Project Development Plans 
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1.4 About Hecate Energy, LLC  
 
Hecate Energy, LLC (Hecate) is a leading developer, owner, and operator of solar, natural gas, 
wind, and energy-storage projects. Their global presence drives best-in-class processes, 
technical designs, and financing structures across countries--and continents. Hecate delivers 
power projects - from planning and inception through construction and continuing operations.  
They specialize in solar and wind power, natural gas plants and energy storage. They unearth 
creative approaches to structuring PPAs and financing power projects both in the United States 
and abroad.  
 
Hecate believes in collaborative, long-term, partnerships with the communities, organizations 
and countries they serve. They have deep expertise in thermal and renewable power 
generation, including: coal-fired, gas-fired, hydro, solar, and wind powered generation. 
Currently, we're especially focused upon power projects employing solar, wind, natural gas, and 
storage technologies. They partner with communities and countries at the earliest stages of 
setting policy, planning, and zoning.  
 
Hecate develops projects in countries around the world.  They take a collaborative approach to 
understanding both the near term needs and long term goals of the locations where they 
develop power projects.  Hecate is currently developing projects in the United States, Jordan, 
and Africa. For addition information regarding Hecate, please visit the website at 
http://www.hecateenergy.com/.  
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1.5 Site Selection and Evaluation Process 
 
Virginia’s Eastern Shore provides strong solar energy/insolation, allowing such types of 
renewable energy project to generate more energy during daylight hours compared to other 
parts of the state with less favorable insolation resource.  The location also poses a unique and 
sensitive location, with numerous considerations that were evaluated prior to site selection. 
These considerations included availability for development, avoidance of environmentally 
sensitive areas, potential for interconnection, and site conditions favorable for the development 
of a solar farm. 
 
The project site was selected due to numerous desirable aspects, including: 
 
 Flat level terrain and lack of significant vegetation on the majority of the area; 
 Bisection of the project site by a 69kV sub-transmission line, which provides an ideal point of 

interconnection for the delivery of the output from the solar project; 
 The project area has previously been disturbed through agricultural activities, and the 

majority of the project would not impact pristine land; 
 Access to major roadways; 
 Size, configuration, land use, and topography; 
 Ability to accommodate sufficient PV modules to produce 20 MW; 
 No structures to be demolished; 
 Attainable compliance with applicable laws and development permits; 
 Availability for lease / development; and 
 Reasonable land and development costs. 
 
Numerous sites in the Eastern Shore were considered in the site selection process. None of the 
other sites considered provided close proximity to a 69kV line, which is a necessity for 
interconnection of the solar project.  Additionally, not all landowners having similar properties in 
proximity to the 69kV line had an interest in making their property available for sale or lease to a 
solar project that would commit the land for a period of 25 years or more.  The particular site 
chosen for this project had an agreeable landowner who was in favor of making the property 
obtainable for lease for a solar project. This availability of the property coupled with numerous 
favorable site characteristics ultimately led to the selection of the site.   
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2.0  DEQ PERMIT BY RULE COMPLIANCE ANALYSIS 
 

2.1  Application Components 
 
The DEQ PBR process establishes fourteen (14) requirements that must be addressed to 
comply with, and obtain, the PBR. This document and its attachments comprise the Cherrydale 
Solar Farm application for PBR approval. This application is structured to first provide the 
specific PBR requirements, then provide an analysis for project compliance with each 
component. Supporting documentation and application components are appended. The 
fourteen (14) requirements of the PBR are summarized as follows, and addressed in the 
following pages: 
 

1. Notice of Intent 
2. Compliance with Local Land Use Ordinances 
3. Interconnection Studies 
4. Interconnection Agreements 
5. Maximum Generation Capacity Certification 
6. Analysis of Potential Impact on Air Quality Standards 
7. Analysis of Potential Beneficial/Adverse Impacts on Natural Resources 
8. Mitigation Plan 
9. Certification of Design Incorporating Mitigation Plan 
10. Operation Plan Incorporating Mitigation Plan 
11. Site Plan & Context Map 
12. Certification of Application for Environmental Permits 
13. Public Review 
14. Permit Fee 

 
Within the following subsections of Section II (Permit by Rule Compliance Analysis) any 
italicized text is copied directly from the Virginia Administrative Code related to the Solar PBR. 
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2.1.1  Requirement One: Notice of Intent   
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 1 of the Code of Virginia, and as early in the project 
development process as practicable, furnishes to the department a notice of intent, to be 
published in the Virginia Register, that he intends to submit the necessary documentation for a 
permit by rule for a small renewable energy project. 
 
Compliance Analysis:  
A notice of intent was provided to the DEQ on October 12, 2015. Subsequent to the notice of 
intent letter, DEQ provided notice to the Virginia Register of Regulations and that notice was 
published in the Virginia Register of Regulations. 
 
A copy of the notice of intent provided to the DEQ on October 12, 2015 is included as 
Application Attachment One. It should be noted that no inquiries were received in response to 
the notice publication. 
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2.1.2  Requirement Two: Compliance with Local Land Use Ordinances  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 2 of the Code of Virginia, furnishes to the department a 
certification by the governing body of the locality or localities wherein the small renewable 
energy project will be located that the project complies with all applicable land use ordinances; 
 
Compliance Analysis:  
In addition to the PBR, the proposed Cherrydale Solar Farm was required to obtain approvals 
from Northampton County, the local governing body with jurisdiction over the project location. 
The project has obtained compliance with the Northampton County Zoning Ordinance. Hecate 
obtained a Special Use Permits (SUP) for the proposed development. SUPs appear on the 
Northampton Zoning Ordinance schedule of uses in the zoning ordinance and are essentially 
compatible with other permitted uses in a zoning district, but possess characteristics or 
locational qualities which require individual review. The Northampton County Board of 
Supervisors approve SUPs following public hearings as required by Virginia law. The 
Northampton County Board of Supervisors voted to approve a SUP for Cherrydale by a positive 
3-2 vote on March 8, 2016. The proposed project will adhere to the terms and stipulations of the 
approved SUP. A Local Governing Body Certification Form is provided as evidence of the 
compliance and is included as Application Attachment Two.  
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2.1.3 Requirement Three: Interconnection Studies  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 3 of the Code of Virginia, furnishes to the department 
copies of all interconnection studies undertaken by the regional transmission organization or 
transmission owner, or both, on behalf of the small renewable energy project 
 
Compliance Analysis:  
All interconnection studies are included within Application Attachment Three.  
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2.1.4 Requirement Four: Interconnection Agreements  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 4 of the Code of Virginia, furnishes to the department a 
copy of the final interconnection agreement [if any,] between the small renewable energy project 
and the regional transmission organization or transmission owner indicating that the connection 
of the small renewable energy project will not cause a reliability problem for the system. If the 
final agreement is not available, the most recent interconnection study shall be sufficient for the 
purposes of this section. When a final interconnection agreement is complete, it shall be 
provided to the department. The department shall forward a copy of the agreement or study to 
the State Corporation Commission; 
 
Compliance Analysis:  
The Interconnection Agreement is included within Application Attachment Four.  
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2.1.5 Requirement Five: Maximum Generation Capacity Certification  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 5 of the Code of Virginia, furnishes to the department a 
certification signed by a professional engineer licensed in Virginia that the maximum generation 
capacity of the small solar energy project, as designed, does not exceed 100 megawatts; 
 
Compliance Analysis:  
The project consists of a 20-megawatt (MW) solar farm on an approximate 185-acre tract of 
agricultural and wooded land located southwest of the intersection of Cherrydale Drive and 
Seaside Road in Cape Charles, Northampton County, Virginia (Northampton Tax Parcel No. 59-
A-2). The project will not exceed 100 MW. A certification of compliance, signed by a 
professional engineer licensed in Virginia, is included as Application Attachment Five.  
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2.1.6 Requirement Six: Analysis of Potential Impact on Air Quality Standards  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 6 of the Code of Virginia, furnishes to the department an 
analysis of potential environmental impacts of the small renewable energy project's operations 
on attainment of national ambient air quality standards; 
 
Compliance Analysis:  
The proposed project will provide sufficient electrical services for ODEC/ANEC to power 
approximately 3,280 residential dwellings (approximately 164 homes per megawatt of installed 
capacity). Operation of the proposed renewable energy project will not be a detriment to 
attainment of national ambient air quality standards, as the operations will not have off-gassing 
or any burning as associated with traditional energy generation. Operation of the project will not 
have a negative effect on air quality, but rather the proposed project will provide an 
improvement on air quality. Operating a solar project over time and through the ODEC/ANEC 
grid will reduce the need to operate traditional energy generating facilities that do have a 
negative impact on air quality.  
 
Under the Clean Air Act (CAA), the U.S. Environmental Protection Agency (USEPA) has 
established National Ambient Air Quality Standards (NAAQS) (40 CFR part 50) for air 
pollutants. The principal pollutants defining the air quality, called “criteria pollutants,” include 
carbon monoxide (CO), sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone, suspended 
particulate matter less than or equal to 10 microns in diameter (PM10), fine particulate matter 
less than or equal to 2.5 microns in diameter (PM2.5), and lead (Pb). CO, SO2, Pb, and some 
particulates are emitted directly into the atmosphere from emissions sources. Ozone, NO2, and 
some particulates are formed through atmospheric chemical reactions that are influenced by 
weather, ultraviolet light, and other atmospheric processes. NAAQS are classified as primary or 
secondary. Primary standards protect against adverse health effects; secondary standards 
protect against welfare effects, such as damage to farm crops and vegetation and damage to 
buildings. Some pollutants have long-term and short-term standards. Short-term standards are 
designed to protect against acute, or short-term, health effects, while long-term standards were 
established to protect against chronic health effects. 
 
Areas that are and have historically been in compliance with the NAAQS are designated as 
attainment areas. Areas that violate a federal air quality standard are designated as 
nonattainment areas. Areas that have transitioned from nonattainment to attainment are 
designated as maintenance areas and are required to adhere to maintenance plans to ensure 
continued attainment. The CAA requires states to develop a general plan to attain and maintain 
the NAAQS in all areas of the country and a specific plan to attain the standards for each area 
designated nonattainment for a NAAQS. These plans, known as State Implementation Plans 
(SIPs), are developed by state and local air quality management agencies and submitted to 
USEPA for approval.  
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Northampton County is classified by the USEPA as unclassified/attainment for all criteria 
pollutants. Although all areas in the county are in attainment, the project was reviewed for 
potential contribution to a potential reduction in NAAQS. No generators, boilers, of other 
equipment requiring an air permit are anticipated for the site. There would be no long-term air 
quality effects associated with routine operations of the solar farm. 
 
Construction activities associated with the proposed project would generate particulate matter 
from soil disturbances and diesel-powered equipment. It is expected that minor amounts of 
carbon monoxide and precursor pollutants for ozone would be emitted by tailpipe emissions 
from construction equipment and vehicles. Any air pollutants would be widely dispersed across 
the project area and short-term in nature. Air pollutants would be minimized by dust suppression 
(watering) and vehicle maintenance.  
 

Dust mitigation measures will be required during construction of the proposed solar farm. 
Measures may include watering of disturbed areas and sweeping or other methods to control 
tire track-out at intersections with construction and paved areas. Minor emissions from 
construction can be further reduced or mitigated through the use of BMPs. BMPs for dust 
control include spraying water on exposed surfaces to minimize dust, limiting the area of 
uncovered soil to the minimum needed for each activity, siting of staging areas to minimize 
fugitive dust, using a soil stabilizer (chemical dust suppressor), mulching, using a temporary 
gravel cover, limiting the number and speed of vehicles on the site, and covering trucks 
transporting soil, sand, or other loose material off-site. BMPs for construction vehicle and 
equipment emissions include limiting vehicle idling time, using low or ultra-low sulfur fuel 
(including biodiesel), conducting proper vehicle maintenance, and using electric-powered tools 
(instead of gas-powered tools). It is anticipated that construction contractors will properly 
maintain their fleet of vehicles/equipment so that air emissions are kept to a minimum over time. 
 
Based on the above information, it is not anticipated that the project would have a negative 
impact on the small renewable energy project's operations on attainment of NAAQS. 
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2.1.7 Requirement Seven: Analysis of Potential Beneficial/Adverse Impacts on 
Natural Resources  

 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 7 of the Code of Virginia, furnishes to the department, 
where relevant, an analysis of the beneficial and adverse impacts of the proposed project on 
natural resources. The owner or operator shall perform the analyses prescribed in 9VAC15-60-
40.  
 
9VAC15-60-40. Analysis of the beneficial and adverse impacts on natural resources:  
 
A. Analyses of wildlife. To fulfill the requirements of § 10.1-1197.6 B 7 of the Code of Virginia, 
the applicant shall conduct preconstruction wildlife analyses. The analyses of wildlife shall 
include the following: 
 

1. Desktop surveys and maps. The applicant shall obtain a wildlife report and map 
generated from DGIF's Virginia Fish and Wildlife Information Service web-based 
application (9VAC15-60-120 C 3) or from a data and mapping system including the most 
recent data available from DGIF's subscriber-based Wildlife Environmental Review Map 
Service of the following: (i) known wildlife species and habitat features on the site or 
within two miles of the boundary of the site and (ii) known or potential sea turtle nesting 
beaches located within one-half mile of the disturbance zone.  
2. Desktop map for avian resources in Coastal Avian Protection Zones (CAPZ). The 
applicant shall consult the "Coastal Avian Protection Zones" map generated on the 
department's Coastal GEMS geospatial data system (9VAC15-60-120 C 1) and 
determine whether the proposed solar energy project site will be located in part or in 
whole within one or more CAPZ. 

 
B. Analyses of historic resources. To fulfill the requirements of § 10.1-1197.6 B 7 of the Code of 
Virginia, the applicant shall also conduct a preconstruction historic resources analysis. The 
analysis shall be conducted by a qualified professional meeting the professional qualification 
standards of the Secretary of the Interior's Standards for Archeology and Historic Preservation 
(9VAC15-60-120 B 2) in the appropriate discipline. The analysis shall include each of the 
following:  
 

1. Compilation of known historic resources. The applicant shall gather information on 
known historic resources within the disturbance zone and within one-half mile of the 
disturbance zone boundary and present this information on the context map referenced 
in 9VAC15-60-70 B, or as an overlay to this context map, as well as in tabular format.  
2. Architectural survey. The applicant shall conduct a field survey of all architectural 
resources, including cultural landscapes, 50 years of age or older within the disturbance 
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zone and within one-half mile of the disturbance zone boundary and evaluate the 
eligibility of any identified resource for listing in the VLR.  
3. Archaeological survey. The applicant shall conduct an archaeological field survey of 
the disturbance zone and evaluate the eligibility of any identified archaeological site for 
listing in the VLR. As an alternative to performing this archaeological survey, the 
applicant may make a demonstration to the department that the project will utilize 
nonpenetrating footings technology and that any necessary grading of the site prior to 
construction does not have the potential to adversely impact any archaeological 
resource. 
 

C. Analyses of other natural resources. To fulfill the requirements of § 10.1-1197.6 B 7 of the 
Code of Virginia, the applicant shall also conduct a preconstruction desktop survey of natural 
heritage resources within the disturbance zone.  
 
D. Summary report. The applicant shall provide to the department a report presenting the 
findings of the studies and analyses conducted pursuant to subsections A, B, and C of this 
section, along with all data and supporting documents. The applicant shall assess and describe 
the expected beneficial and adverse impacts, if any, of the proposed project on wildlife and 
historic resources identified by these studies and analyses. 
 
Compliance Analysis: 
The above evaluation steps are briefly itemized below. In addition to the PBR-requested 
information, the client has reviewed and provided supplemental information that is incorporated 
into applicable analysis sections. Each of these steps are summarized in further detail in the 
following subsections. 
 

A. Analysis of wildlife. Including: (1) Desktop surveys and maps, and (2) Desktop map for 
avian resources in Coastal Avian Protection Zones (CAPZ) 

B. Analysis of historic resources. Including (1) Compilation of known historic resources, 
(2) Architectural survey, and (3) archeological survey; conducted by a qualified 
professional. 

C. Analysis of other natural resources. Including: a preconstruction desktop survey of 
natural heritage resources within the disturbance zone. 

D. Summary report. The application shall assess and describe the expected beneficial and 
adverse impacts, if any, of the proposed project on wildlife and historic resources 
identified by these studies and analyses. The summary shall include the findings of data 
and supporting documents of studies A, B, and C. 
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A. Analysis of Wildlife: Including: (1) Desktop surveys and maps, and (2) Desktop 
map for avian resources in Coastal Avian Protection Zones (CAPZ) 

 
The Virginia Wildlife Environmental Review Map Service (WERMS) analysis depicts no 
threatened or endangered species of concern within or adjacent to the proposed Project area.   
 
One species observation point is identified approximately 200 feet east of the site which is listed 
as the woodland box turtle (Terrapene carolina). The species can be found in upland wooded 
areas throughout the state of Virginia. The species is listed as a Tier III species in the Virginia 
Wildlife Action Plan (WAP). To account for the possible presence of the Box Turtle, Hecate will 
request the construction team to notify the client if the species is identified during site 
construction activities.  As with most box turtles, the woodland box turtle is easily identifiable 
with its brown carapace and yellow splotches on the shell.  The construction team will be 
provided with fliers illustrating the appearance of the woodland box turtle.  Box turtles are most 
active in the morning hours and after a rain.  An observation sweep of the wooded area will be 
recommended prior to tree clearing. If a turtle is identified on the site, Hecate will contact their 
qualified contractor to confirm the species and the individual will be relocated from the 
construction zone as not to be impacted. 
 
A species observation of the black rail (Laterallus jamaicensis) is reported in two locations 
approximately 1.5 miles southeast of the site within a salt marsh.  This species inhabits marshy 
areas within abundant vegetative cover and rarely flies inland.  No adverse effect is expected 
based on the nature of this species and location in relation to the Project area. 
 
The WERMS map also illustrates five bald eagles nests and two bald eagles roosts within the 
two mile site radius (white circles on the WERMS map).  Four of these nests are reported as 
historical with only one reported active in the last five years.  This nest is located approximately 
1.8 miles west of the site in the vicinity of the two roost locations.  Based on distance, 
construction and operations activities will have no impact on the bald eagle. 
 
Further review of the WERMS map and species data generated through the Virginia Fish and 
Wildlife Information Service (VaFWIS) search engine did not indicate potential species or habitat 
that would be negatively impacted by the proposed Project.  No potential sea turtle nesting 
beaches were identified within a one-half mile distance of the site, and the site location is 
greater than one-half mile from any beach or estuarine area.  The WERMS map does not 
indicate hibernacula or roosting locations for the Northern long-eared bat on the site.  Wooded 
land on the site does provide potential summer roosting habitat for the species; however, based 
on the Northern long-eared bat 4(d) rule, any planned tree removal will occur outside the 
months of June and July to avoid impacts to the bat during roosting season.  This approach has 
been confirmed by both the United States Fish and Wildlife Service and Virginia Department of 
Games and Inland Fisheries. 
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The Coastal Avian Protection Zone (CAPZ) map analysis illustrates the Project within “Zone 5 – 
Regional Importance, No Survey”.  Conditions of the PBR require a contribution to a state fund 
for related research as the appropriate mitigation for any potential impact. CAPZ Zone 5 
requires a $1,000 per Megawatt contribution; therefore, total contribution for the Project will be 
$20,000.  The project is not expected to have a negative impact on avian species due the 
nature of the development and siting of the Project.  Panels associated with solar projects are 
generally no higher than ten feet above-ground surface and will not impact bird flight or 
migration pathways.   
 
Summary: 
 
The requirements and conditions of the PBR have been fulfilled in regards to species and 
habitat review.  The WERMS analysis identified no species or habitat within the Project area 
and no negative impact is expected to species within a minimum 2 mile radius of the site.  
Based on the nature and location of the Project, no adverse effect to avian species is expected 
and mitigation conditions of the PBR will be accomplished by a state fund contribution in 
accordance with CAPZ Zone 5. 
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B. Analysis of historic resources: Including (1) Compilation of known historic 
resources, (2) Architectural survey, and (3) archeological survey; conducted by a 
qualified professional. 

 
Terracon Consultants, Inc. (Terracon) completed a Cultural Resource Reconnaissance Survey 
(CRRS) of the proposed project site in August of 2015 (updated April of 2016). The CRRS was 
completed to identify any historic properties within the project area or within a 0.50-mile radius 
of the area of potential affect (APE), including current inventories of the National Register of 
Historic Places (NRHP) and Virginia Cultural Resource Information System (V-CRIS) data 
available through the Virginia Department of Historic Resources (VDHR). A map of previously 
recorded cultural resources identified through this research is provided in Exhibit 10.  
 
Based on the results of the background research, there are three previously recorded 
archaeological sites and one historic resource within a 0.5-mile radius of the project area (see 
Table below). The three archaeological sites — 44NH241, 44NH242, and 44NH243 — are all 
nineteenth century house sites. The historic resource, known as the Elizabeth Burrows House 
(065-0420), is an early twentieth century house and cemetery. None of these resources are 
within the project area, and none have been evaluated for inclusion in the NRHP. 
 

Table: Previously Recorded Cultural Resources within a 0.5-mile Radius of the Project Area 

Resource ID NRHP Eligibility Reference 

44NH241 19th century tenant house site Not Evaluated V-CRIS
44NH242 19th century house site Not Evaluated V-CRIS 
44NH243 19th century house site Not Evaluated V-CRIS 
065-0420 Elizabeth Burrows House, early 20th century Not Evaluated V-CRIS house and cemetery 

 
In addition to reviewing V-CRIS records, eighteenth through twentieth century maps were 
examined to determine whether any historic resources were likely to be present in the proposed 
project area. During the eighteenth century, the proposed project area was located in a rural 
setting. The 1778 Map of Northampton County shows the site as undeveloped. A 1932 highway 
map of Virginia shows the current rail line to the northwest border of the proposed project and 
the establishment of the Kendall Grove community in the area. Twentieth century topographic 
maps show scattered residential development in the area including three houses on the south 
side of Cherrydale Drive within the project area. These three houses were determined to be no 
longer extant.  
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Exhibit – Map of Previously Recorded Cultural Resources within ½ Mile 

 

According to the CRRS, the Southeastern and Mid-Atlantic U.S., various predictive models have 
been used to identify areas having a high likelihood for containing archaeological sites. In 
general, the most significant variables for determining site location appear to be distance to a 
permanent water source or wetland, slope, and soil drainage characteristics. Prehistoric sites 
tend to occur on low slope areas with well drained soils that are within 300 meters of a 
permanent water source or wetland, or near areas containing high quality lithic resources. 
Historic home sites tend to be located on well drained soils near old roads. Low probability 
areas are those that contain poorly drained soils or have slopes in excess of 15 percent. Based 
on these parameters, the entire project area had a moderate potential for containing prehistoric 
archaeological sites due to the presence of well-drained soils and gentle slope, but lack of a 
nearby permanent water source. The project area had a high potential for containing twentieth 
century archaeological sites due to the proximity of several roads as well as evidence from the 
map research that indicated three twentieth homes were located on the property. 
 
As part of the CRRS, Principal Investigator William Green, M.A., RPA, conducted a 
reconnaissance level survey of the project area. The archaeological survey consisted of 
excavating shovel test pits (STPs) at 30- and 60-meter intervals along four transects (see Table 
on following page). Each shovel test was approximately 40 cm in diameter and excavated to 
culturally sterile subsoil. A pedestrian survey was conducted along all dirt roads, in the potato 
fields, which had about 90 percent surface visibility, and in portions of the cornfield, which had 
approximately 40–70 percent surface visibility. Although three twentieth century house site are 
presumed to be in the project area based on historic map research, no attempt was made to 
field identify these sites as they are unlikely to be considered significant resources (i.e., historic 
properties). 
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During the survey, 37 shovel tests, ranging from 25–60 cm deep, were excavated. Soil profiles 
in the agricultural fields were relatively consistent, with approximately 22 cm of dark yellowish 
brown (10YR 3/4) sandy loam (Ap horizon), overlying 18+ cm (22–40 cmbs [centimeters below 
surface]) reddish yellow (7.5YR 6/6) sandy clay loam subsoil (Bt horizon). In the woods, soil 
profiles tended to consist of approximately 8 cm of dark yellowish brown (10YR 3/4) sandy loam 
(A/O horizon), followed by 32 cm (8–40 cmbs) of yellowish brown (10RY 5/6) loamy fine sand (A 
horizon), overlying 10+ cm (40–50+ cmbs) of strong brown sandy clay loam subsoil (Bt horizon). 
As a result of the survey, no archaeological sites or isolated finds were recorded. 
 

Table: Shovel Test Transects and Results 

Transects STP Interval Bearing Area Results 

Transect 1 12 60-M Varied Potato field along east side of drainage No sites or isolated finds 

Transect 2 11 60-M 0˚ Potato field in east half of project area No sites or isolated finds 

Transect 3 8 30-M 180˚ Wooded area in NE corner No sites or isolated finds 

Transect 4 6 60-M  190˚ Cornfield on west side of drainage No sites or isolated finds 

 
In addition to the archaeological survey, an architectural survey was conducted to locate and 
record buildings, structures, and objects 50 years of age or older within the APE. Terracon 
consulted the guidelines published by the VDHR to establish the APE for the project’s indirect 
effects. The APE was determined to be the project site and properties within the viewshed of the 
proposed project.  

Table: Summary of Structures in the APE 

Figure 
Resource 

ID 
Address 

Date of 
Construction 

(Tax Assessor) 

Brief Description of Current 
Condition 

Eligibility 

12-17 065-5036 
15446 

Seaside 
Road 

1870 

I-house with two-story rear gable ell, 
asbestos siding, partially enclosed 
hipped roof porch, 6/6 double hung 
windows. Historic outbuildings include 
shed, smokehouse and three corn cribs. 

Not Eligible 

18 065-0420 
6259 

Cherrydale 
Drive 

1916 

Early 20th century house and cemetery. 
Two-story vernacular house on brick 
pier foundation with vinyl siding, vinyl 
windows, replacement porch balustrade 
and asphalt roof. 

Not Eligible 

19 065-5037 
6305 

Cherrydale 
Drive 

1754 

Two-story side-hall vernacular house on 
continuous brick foundation with vinyl 
siding, 1/1 vinyl windows, and one story 
rear gable addition 

Not Eligible 

20 065-5038 
6321 

Cherrydale 
Drive 

N/A 

C. 1950 one-story side gable house 
with vinyl siding, vinyl windows, 
enclosed portico, cinderblock pier 
foundation, and poured concrete stoop. 

Not Eligible 

21 065-5039 
6355 

Cherrydale 
Drive 

1960 

One-story hipped roof house with 
asymmetrical façade, brick chimney, 
and weatherboard siding. Deteriorating 
condition with windows covered in 
plywood and falling and missing siding. 

Not Eligible 
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Figure 
Resource 

ID 
Address 

Date of 
Construction 

(Tax Assessor) 

Brief Description of Current 
Condition 

Eligibility 
Assessmen

t 

22 065-5040 
6385 

Cherrydale 
Drive 

1947 
Mid-20th century side gable house with 
metal frame windows, vinyl siding, and 
asphalt roof. 

Not Eligible 

23 065-5041 
15189 

Seaside 
Road 

N/A 

19th century house with Colonial Revival 
elements with asymmetrical façade, 
vinyl siding vinyl windows, fixed 
shutters, portico, and gable additions on 
each side. 

Not Eligible 

24 065-5042 
15268 

Seaside 
Road 

1900 
Turn-of-the -century Queen Anne house 
with 2/2 windows, brick chimney, and 
concrete block foundation. 

Not Eligible 

25 065-5043 
15336 

Seaside 
Road 

1754 

Two-story gabled-ell house with 
replacement siding, vinyl windows, 
asphalt roof, and rear shed addition. No 
observable construction period due to 
alterations. 

Not Eligible 

26 065-5044 
7232 Indian 

Village 
Road 

1925 

Two story side-hall house with vinyl 
siding, vinyl windows, fixed shutters, 
asphalt roof, and large rear addition. No 
observable construction period due to 
alterations. 

Not Eligible 

27 065-5045 
16085 

Seaside 
Road 

1942 

Two-story side gabled house with vinyl 
siding, vinyl windows, fixed shutters, 
asphalt roof, and hipped roof front 
porch. 

Not Eligible 

 
Eleven properties, all single-family dwellings, were recorded within the proposed APE including 
one previously recorded property (065-0420). None of the properties were determined to be 
eligible for the NRHP based on an evaluation by Terracon’s qualified Architectural Historian. 
The houses ranged from 18th thru mid-20th century based on tax assessor data and historic 
map research. Many of the 18th century properties had substantial material alterations and 
lacked defining architectural style and therefore had no definitive observable construction 
period. Exhibit 11 depicts the locations of the eleven properties surveyed. 
 
On the project parcel a circa 1870 house and multiple historic outbuildings including a 
smokehouse, shed, and three corn cribs were recorded (065-5036). These structures will not be 
directly impacted by the project. The house is a two-and-half-story I-house with a front cross 
gable and a two-story rear gable ell. The house sits on a continuous brick foundation and 
features a hipped roof front porch with Tuscan columns and 6/6 single hung wood frame 
windows. Alterations include asbestos siding, a shed roof addition on the gable ell, vinyl 
enclosures on the ends of the front porch and an apparent conversion to a multi-tenant dwelling. 
While the property is a reflection of late 19th century vernacular architecture it has undergone 
material changes and does not exhibit architectural distinction. The property does not appear to 
be associated with a significant event or persons. Therefore, it is Terracon’s opinion that this 
property does not appear to be eligible for the NRHP.  
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Exhibit – Map of Surveyed Structures and Cemetery 

 
On December 29, 2015, subsequent to the cultural resources investigation, a cemetery was 
identified on the south central portion of the site, located in the vicinity of the delineated wetland. 
The cemetery is mentioned in a deed dated December 21, 1906, that transferred the land from 
William and Mary Waddey to Hezekiah and Ira James. The deed states “it is expressly agreed 
and understood … that the grave-yard forty feet by forty feet (40ft. / 40ft.) on said premises … 
does not pass with this deed, the same being reserved in a certain deed from one William 
James’ executor to the said William E. Waddey, Sr., dated First day of December, A.D., 1857, 
and of record in the clerk’s office of said county.” Exhibit 11 depicts the location of the cemetery. 

 
No archaeological sites were found during the reconnaissance survey of the 185-acre project 
area. Shovel testing and pedestrian survey in various portions of the tract indicated that the 
entire project area has a low potential for containing prehistoric archaeological resources, 
primarily due to the lack of a nearby permanent water source. Based on historic map research, 
the project area was not developed prior to the twentieth century, and there is no evidence for 
any earlier historic occupations, other than the nineteenth century cemetery. For these reasons, 
it was reported in the CRRS that the project area is unlikely to contain any significant prehistoric 
or historic archaeological sites, and that no additional archaeological investigations are 
warranted for the project tract. 
 
The architectural survey recorded eleven historic properties within the potential view shed for 
the project. One property (065-5036) a c.1870 I-house and historic outbuildings were identified 
on the parcel for the project. The project as proposed will not directly impact these structures. 



DEQ Permit By Rule Application 
Proposed Cherrydale Solar Farm  

Northampton County, Virginia ■ May 25, 2016 
 

24 
 

Due to material alterations and lack of architectural distinction none of the resources were 
determined to be eligible for the NRHP. Therefore, no additional architectural survey 
investigations are warranted for the project. 
 
A 40-foot by 40-foot cemetery is located on the south central portion of the site, within a wooded 
area designated as a wetland. As the cemetery is located within the boundaries of protected 
wetland area, no construction or development will occur in the area of the cemetery, and the 
cemetery will not be directly impacted by the project.  
 
There are no anticipated negative impacts to cultural resources (archaeological or historic) and 
no mitigation is anticipated. However, there is the potential to encounter currently undiscovered 
cultural resources during the site development process. Potential management measures 
should include stoppage of work if previously undiscovered cultural resources are encountered 
during the project. If buried cultural resources are discovered during construction activities, all 
construction activity should cease within an appropriate radius (no less than 50') until the 
exposed cultural resources can be examined by a qualified archaeologist and Virginia SHPO 
staff notified.  
 
Proposed development plans must not be modified to result in any encroachment to the areas 
of the site containing the cemetery.  
 
Consultation with the Virginia Department of Historic Resources (DHR) is pending. The DHR 
consultation and commendations will be incorporated into the final application. If any 
recommendations or mitigation measures are provided by the DHR, they will be adhered to as 
part of the Virginia DEQ Permit by Rule. 
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C. Analysis of other natural resources. Including: a preconstruction desktop survey 
of natural heritage resources within the disturbance zone. 

 
The Virginia Department of Conservation and Recreation (VDCR) Natural Heritage Program 
(NHP) office was contacted with a request for species occurrence data in the area of the site.  
The VCDR-NHP responded with a report that identified no potential species occurrences at the 
site.  Furthermore, Terracon provided a Threatened and Endangered Species Assessment 
report to the VDGIF for review prior to the preparation of this application package. In an email 
response from Mr. Ernie Aschenbach, no potential impacts to species were identified.  VDGIF 
recommended using native plant-seed mix for all ground cover, and contacting DCR-DNH for 
guidance on native plantings.  VDGIF also recommended strict adherence to erosion and 
sedimentation controls during all land-disturbing activity.  
 
The project involves the conversion of agriculture crop fields into a solar farm. Hecate intends to 
use native plant species for ground cover beneath the panel arrays, which will provide beneficial 
habitat for native and migratory wildlife. The transformation from exposed soil to native 
vegetation will reduce sediment runoff, and the elimination of agricultural crop fields will result in 
reduced nutrient/agricultural runoff. It should also be noted that a wetland delineation was 
completed at the site, and the delineated wetland areas on the southern portion of the site will 
be avoided during construction and operation of the solar farm. 
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D. Summary report. The application shall assess and describe the expected beneficial 
and adverse impacts, if any, of the proposed project on wildlife and historic 
resources identified by these studies and analyses. The summary shall include the 
findings of data and supporting documents of studies A, B, and C. 

 
Based on the previously discussed items in subsections A, B, and C, along with attached data 
and supporting documentation, it is not expected that any significant adverse effect to wildlife or 
historic resources will result from this proposed project. It is expected that the proposed project 
represents a significant benefit to Virginia’s natural resource through the generation of clean 
energy, reduction of agricultural runoff, reduced storm water and sediment runoff, enhanced soil 
structure and organic content, and the re-introduction of native plant species to the area which 
will result in an increase in habitat for both native and migratory wildlife.  
 
This analysis demonstrates that the proposed project is expected to comply with the 
requirements, and intent, of the PBR. 
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2.1.8 Requirement Eight: Mitigation Plan  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 8 of the Code of Virginia, furnishes to the department a 
mitigation plan pursuant to 9VAC15-60-60 that details reasonable actions to be taken by the 
owner or operator to avoid, minimize, or otherwise mitigate such impacts, and to measure the 
efficacy of those actions; provided, however, that the provisions of this subdivision shall only be 
required if the department determines, pursuant to 9VAC15-60-50, that the information collected 
pursuant to § 10.1-1197.6 B 7 of the Code of Virginia and 9VAC15-60-40 indicates that 
significant adverse impacts to wildlife or historic resources are likely. The mitigation plan shall 
be an addendum to the operating plan of the solar energy project and the owner or operator 
shall implement the mitigation plan as deemed complete and adequate by the department. The 
mitigation plan shall be an enforceable part of the permit by rule; 
 
9VAC15-60-50. Determination of likely significant adverse impacts.  

A. The department shall find that significant adverse impacts to wildlife [or historic resources] 
are likely whenever the    wildlife analyses prescribed in 9VAC15-60-40A document that any 
of the following conditions exists:  

1. State-listed T&E wildlife are found to occur within the disturbance zone or the 
disturbance zone is located on or within one-half mile of a known or potential sea turtle 
nesting beach.  
2. The disturbance zone is located in part or in whole within zones 1, 2, 3, 4, 5, 10, 11, 
12, or 14 on the Coastal Avian Protection Zones (CAPZ) map.  
B. The department shall find that significant adverse impacts to historic resources are 
likely whenever the historic resources analyses prescribed by 9VAC15-60-40 B indicate 
that the proposed project is likely to diminish significantly any aspect of a historic 
resource's integrity. 

 
9VAC15-60-60. Mitigation plan.  

A. If the department determines that significant adverse impacts to wildlife or historic 
resources or both are likely, then the applicant shall prepare a mitigation plan.  

B. Mitigation measures for significant adverse impacts to wildlife shall include:  
1. For state-listed T&E wildlife, the applicant shall take all reasonable measures 
to avoid significant adverse impacts or shall demonstrate in the mitigation plan 
what significant adverse impacts cannot practicably be avoided and why 
additional proposed actions are reasonable. These additional proposed actions 
may include best practices to avoid, minimize, or offset adverse impacts to 
resources analyzed pursuant to 9VAC15-60-40 A or C.  
2. For proposed projects where the disturbance zone is located on or within one-
half mile of a known or potential sea turtle nesting beach, the applicant shall take 
all reasonable measures to avoid significant adverse impacts or shall 
demonstrate in the mitigation plan what significant adverse impacts cannot 



DEQ Permit By Rule Application 
Proposed Cherrydale Solar Farm  

Northampton County, Virginia ■ May 25, 2016 
 

28 
 

practicably be avoided, and why additional proposed mitigation actions are 
reasonable. Mitigation measures shall include the following: 

a. Avoiding construction within likely sea turtle crawl or nesting habitats 
during the turtle nesting and hatching season (May 20 through October 
31). If avoiding construction during this period is not possible, then 
conducting daily crawl surveys of the disturbance zone (May 20 through 
August 31) and one mile beyond the northern and southern reaches of 
the disturbance zone (hereinafter "sea turtle nest survey zone") between 
sunrise and 9 a.m. by qualified individuals who have the ability to 
distinguish accurately between nesting and nonnesting emergences.  
b. If construction is scheduled during the nesting season, then including 
measures to protect nests and hatchlings found within the sea turtle nest 
survey zone.  
c. Minimizing nighttime construction during the nesting season and 
designing project lighting during the construction and operational phases 
to minimize impacts on nesting sea turtles and hatchlings.  

3. For projects located in part or in whole within zones 1, 2, 3, 4, 5, 10, 11, 12, or 
14 on the Coastal Avian Protection Zones (CAPZ) map, contribute $1,000.00 per 
megawatt of rated capacity, or partial megawatt thereof, to a fund designated by 
the department in support of scientific research investigating the impacts of 
projects in CAPZ on avian resources.  

   C. Mitigation measures for significant adverse impacts to historic resources shall include:  
1. Significant adverse impacts to VLR-eligible or VLR-listed architectural 
resources shall be minimized, to the extent practicable, through design of the 
solar energy project or the installation of vegetative or other screening.  
2. If significant adverse impacts to VLR-eligible or VLR-listed architectural 
resources cannot be avoided or minimized such that impacts are no longer 
significantly adverse, then the applicant shall develop a reasonable and 
proportionate mitigation plan that offsets the significantly adverse impacts and 
has a demonstrable public benefit and benefit for the affected or similar resource.  
3. If any identified VLR-eligible or VLR-listed archaeological site cannot be 
avoided or minimized to such a degree as to avoid a significant adverse impact, 
significant adverse impacts of the project will be mitigated through archaeological 
data recovery. 

 
Compliance Analysis:  
The following considerations were made regarding whether the project to have a likely 
significant adverse impact to wildlife or historic resources:  
 State-listed T&E wildlife are not found to occur within the disturbance zone. 
 The disturbance zone is not located on or within one-half mile of a known or potential 

sea turtle nesting beach.  
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 The disturbance zone is located in part or in whole within zones 1, 2, 3, 4, 5, 10, 11, 12, 
or 14 on the Coastal Avian Protection Zones (CAPZ) map (the project site is located 
within CAPZ 5). 

 The historic resources analyses prescribed by 9VAC15-60-40 B does not indicate that 
the proposed project is likely to diminish significantly any aspect of a historic resource's 
integrity. 

 
Based on these considerations, PBR-required mitigation for the project will consist of a 
contribution of $1,000.00 per megawatt of rated capacity, or partial megawatt thereof, to a fund 
designated by the department in support of scientific research investigating the impacts of 
projects in CAPZ on avian resources. To address the mitigation required, Hecate Energy, LLC 
will provide the required mitigation payment ($20,000). Because the mitigation plan includes 
only a financial contribution and not operation procedures, a mitigation plan is not expected to 
be applicable for this project. 
 
It should be noted that, while not required per the DEQ PBR, the following mitigation measures 
will be incorporated into the proposed project: 
 
 The proposed project will adhere to the terms and stipulations of the approved 

Northampton County Zoning Ordinance Special Use Permit. 
 The project site contains delineated wetlands, which will be avoided during construction 

and operation of the proposed solar farm. A final determination of wetland boundaries 
will be obtained from the USACE prior to site development. If the boundaries of mapped 
wetlands are revised, proposed project plans will be revised correspondingly to avoid 
impacts to designated wetlands. Consultation will be completed with USACE, including 
obtaining an approved JD, prior to construction. 

 Construction activities will be performed by methods that prevent entrance or accidental 
spillage of solid matter, contaminants debris, and other objectionable pollutants and 
wastes into flowing streams or dry water courses, lakes and underground water sources. 
Dewatering work for structure foundations or earthwork operations adjacent to, or 
encroaching on, streams or water courses shall not be performed without prior approval 
of appropriate state agencies.  

 If previously undiscovered cultural resources are encountered during the site 
development process, potential management measures will include stoppage of work. 
All construction activity will cease within an appropriate radius (no less than 50') until the 
exposed cultural resources can be examined by a qualified archaeologist and Virginia 
SHPO staff notified.  

 Proposed development plans will not be modified to result in any encroachment to the 
areas of the site containing the cemetery.  

 Tree clearing will be performed outside of the months of June and July to avoid impacts 
to the Northern long-eared bat under the conditions of the 4(d) rule. 

 Native plant-seed mix will be utilized for ground cover wherever feasible, and Hecate will 
consult with DHR regarding appropriate native species. 
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 Strict adherence to erosion and sedimentation controls will be applied during all land-
disturbing activity 

 Dust mitigation measures will be employed during construction of the proposed solar 
farm. Measures may include watering of disturbed areas and sweeping or other methods 
to control tire track-out at intersections with construction and paved areas. Minor 
emissions from construction can be further reduced or mitigated through the use of best 
management practices (BMPs). BMPs for dust control include spraying water on 
exposed surfaces to minimize dust, limiting the area of uncovered soil to the minimum 
needed for each activity, siting of staging areas to minimize fugitive dust, using a soil 
stabilizer (chemical dust suppressor), mulching, using a temporary gravel cover, limiting 
the number and speed of vehicles on the site, and covering trucks transporting soil, 
sand, or other loose material off-site.  

 BMPs for construction vehicle and equipment emissions will include limiting vehicle 
idling time, using low or ultra-low sulfur fuel (including biodiesel), conducting proper 
vehicle maintenance, and using electric-powered tools (instead of gas-powered tools) 
wherever feasible. It is anticipated that construction contractors will properly maintain 
their fleet of vehicles/equipment so that air emissions are kept to a minimum over time. 

 Designated 60-foot foot buffers will be maintained around the project perimeter, and 
existing vegetation within buffers will be preserved to shield the project from adjoining 
properties.  

 Electrical equipment developed at the site will contain appropriate clearances from 
sensitive receptors, security fencing and controlled access.  
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2.1.9 Requirement Nine: Certification of Design Incorporating Mitigation Plan  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 9 of the Code of Virginia, furnishes to the department a 
certification signed by a professional engineer licensed in Virginia that the project is designed in 
accordance with 9VAC15-60-80; 
 
Compliance Analysis:  
A certification by a professional engineer licensed in Virginia is not expected to be applicable as 
the Formal Mitigation plan to comply with PBR includes a financial contribution only, and does 
not include any engineering design features. 
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2.1.10 Requirement Ten: Operation Plan Incorporating Mitigation Plan 
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 10 of the Code of Virginia, furnishes to the department an 
operating plan that includes a description of how the project will be operated in compliance with 
its mitigation plan, if such a mitigation plan is required pursuant to 9VAC15-60-50; 
 
Compliance Analysis:  
An operation plan incorporating the mitigation plan is not expected to be applicable as the 
Formal Mitigation plan to comply with PBR includes a financial contribution only, and does not 
include any engineering design features. 
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2.1.11 Requirement Eleven: Site Plan and Context Map  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 11 of the Code of Virginia, furnishes to the department a 
detailed site plan meeting the requirements of 9VAC15-60-70; 
 
9VAC15-60-70. Site plan and context map requirements.  

A. The applicant shall submit a site plan that includes maps showing the physical features, 
topography, and land cover of the area within the site, both before and after construction 
of the proposed project. The site plan shall be submitted at a scale sufficient to show, 
and shall include, the following: (i) the boundaries of the site; (ii) the location, height, and 
dimensions of all existing and proposed PV systems, other structures, fencing, and other 
infrastructure; (iii) the location, grades, and dimensions of all temporary and permanent 
on-site and access roads from the nearest county or state maintained road; and (iv) 
water bodies, waterways, wetlands, and drainage channels. 

 
B. The applicant shall submit a context map including the area encompassed by the site 

and within five miles of the site boundary. The context map shall show state and federal 
resource lands and other protected areas, Coastal Avian Protection Zones, historic 
resources, state roads, waterways, locality boundaries, forests, open spaces, and 
transmission and substation infrastructure. 

 
Compliance Analysis:  
A site plan has been provided in accordance with 9VAC15-60-70A and a context map has been 
provided in accordance with 9VAC15-60-70B. Both maps are included in Application 
Attachments, Part Eleven. 
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2.1.12 Requirement Twelve: Certification of Application for Environmental Permits  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 12 of the Code of Virginia, furnishes to the department a 
certification signed by the applicant that the small solar energy project has applied for or 
obtained all necessary environmental permits; 
 
Compliance Analysis:  
The applicant has applied for and obtained all necessary environmental permits for the 
proposed project. A certification is included in Application Attachment Twelve.  
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2.1.13 Requirement Thirteen: Public Review  
 
DEQ PBR Requirement: 
Prior to authorization of the project and in accordance with § 10.1-1197.6 B 13 and 14 of the 
Code of Virginia, conducts a 30-day public review and comment period and holds a public 
meeting pursuant to 9VAC15-60-90. The public meeting shall be held in the locality or, if the 
project is located in more than one locality, in a place proximate to the location of the proposed 
project. Following the public meeting and public comment period, the applicant shall prepare a 
report summarizing the issues raised by the public and include any written comments received 
and the applicant's response to those comments. The report shall be provided to the 
department as part of this application; 
 
Compliance Analysis:  
A public review and comment period will be conducted commencing June 10, 2016 through July 
10, 2016. Documents will be made available for public review at the Northampton County 
Planning Department (in the locality of Northampton County). A public meeting will be held on 
June 29, 2016 at the Northampton High School (in the locality of Northampton County). Notice 
of the public review and comment period and public meeting will be published in the Eastern 
Shore News on May 25, 2016 and June 1, 2016. Comments provided by the public will be 
incorporated into this application upon the cessation of the 30 day comment period. 
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2.1.14 Requirement Fourteen: Permit Fee 
 
DEQ PBR Requirement: 
In accordance with 9VAC15-60-110, furnishes to the department the appropriate fee. 
Each application for a permit by rule and each application for a modification of a permit by rule 
is a separate action and shall be assessed a separate fee. The amount of the permit application 
fee is based on the costs associated with the permitting program required by this chapter. The 
fee schedules are shown in the following table: 
 
Type of Action  Fee  
Permit by rule application – by rated capacity:  
>5 MW up to and including 25 MW  
>25 MW up to and including 50 MW  

 
$8,000  
$10,000 

>50 MW up to and including 75 MW  
>75 MW up to and including 100 MW  

$12,000  
$14,000  

Permit by rule modification  
 

$4,000  

Compliance Analysis:  
Payment of $8,000 will be provided with the final application, as stipulated by the PBR 
(9VAC15-60-110 C). 
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1. Notice of Intent 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

115 Rosa Parks Blvd. 

Nashville, Tennessee 37203 

   
Via Email and US Postal Service 
 
October 12, 2015 
 
Ms. Mary E. Major 
Renewable Energy Policy Manager 
Department of Environmental Quality 
P. O. Box 1105 
629 East Main Street 
Richmond, Virginia  23218 
mary.major@deq.virginia.gov 
 
RE:  Notice of Intent for Solar Energy Project – Full PBR Project – Hecate Energy Cherrydale LLC 
 
Dear Beth, 
 
On behalf of Hecate Energy Cherrydale LLC, I am hereby providing notice to the Department of 
Environmental Quality of our intent to submit the necessary documentation for a permit by rule for a 
small renewable energy project (solar) in Eastville (Northampton County), Virginia, pursuant to Virginia 
regulation 9VAC15-60. 
 
 
The Project will be located on a 236 acre parcel on the southeast corner of Seaside Road and Cherrydale 
Drive in Northampton County, Virginia and will consist of 79,800 x 310-watt panels plus 10 x 2-megawatt 
inverters which will provide no less than 20 MWs of nameplate capacity.   
 
 
If the Department has any questions regarding this Project, please feel free to contact me at any time. 
 
Sincerely yours, 
 
 
 
Patti Shorr 
 
Patti Shorr 
VP Project Development 
Hecate Energy 
PShorr@HecateEnergy.com 
www.HecateEnergy.com 
614-205-3798 
 
 
 
 
Regards, 
Hecate Energy 

 

mailto:mary.major@deq.virginia.gov
mailto:PShorr@HecateEnergy.com
http://www.hecateenergy.com/
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Preface 
The intent of the System Impact Study is to determine a plan, with approximate cost and construction 

time estimates, to connect the subject generation interconnection project to the PJM network at a 

location specified by the Interconnection Customer. As a requirement for interconnection, the 

Interconnection Customer may be responsible for the cost of constructing: Network Upgrades, which 

are facility additions, or upgrades to existing facilities, that are needed to maintain the reliability of 

the PJM system. All facilities required for interconnection of a generation interconnection project 

must be designed to meet the technical specifications (on PJM web site) for the appropriate 

transmission owner. 

 

In some instances an Interconnection Customer may not be responsible for 100% of the identified 

network upgrade cost because other transmission network uses, e.g. another generation 

interconnection or merchant transmission upgrade, may also contribute to the need for the same 

network reinforcement. The possibility of sharing the reinforcement costs with other projects may be 

identified in the Feasibility Study, but the actual allocation will be deferred until the System Impact 

Study is performed. 

 

The System Impact Study estimates do not include the feasibility, cost, or time required to obtain 

property rights and permits for construction of the required facilities. The Interconnection Customer 

is responsible for the right of way, real estate, and construction permit issues. For properties currently 

owned by Transmission Owners, the costs may be included in the study. 

 

General 
Hecate Energy Cherrydale, LLC, the Interconnection Customer (IC), has proposed a 20 MWE (7.6 

MWC; 20 MW MFO) solar powered generating facility to be located in Cape Charles, Northampton 

County, Virginia.  PJM studied Z2-012 as a 20 MW injection into the Old Dominion Electric 

Cooperative (ODEC) system as a tap of the Weirwood-Eastville 69 kV circuit and evaluated it for 

compliance with reliability criteria for summer peak conditions in 2018.   

 

Point of Interconnection    

The Z2-012 project will connect with the ODEC system as a tap of the Bayview-Kellam 69 kV 

circuit (see Attachment 1). 

 

Interconnection Customer Scope of Work 
The Z2-012 IC will be responsible for the construction of all generating station facilities on the Z2-

012 side of the Point of Interconnection (POI) as shown in the Attachment 1 one-line diagram.  The 

IC is required to design, construct, and own the 69 kV line from the POI to the Customer Facility. 

This line must be built in accordance with RUS standards or an accepted national standard, be 

effectively grounded, and appropriately shielded from lightning.  (Refer to RUS bulletins 1728f-810 

and 1724E-200.)  The IC’s transformer shall be connected wye-ground on the 69 kV side and delta 

on the low-voltage side.  ODEC requires that intertie protection relaying (including provision to 

receive transfer trip) and supervisory control and data acquisition (SCADA) be located at the IC’s 69 

kV interrupting device located at the POI (see Attachment 2). 
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It is important for the IC to be aware that when the 69 kV line is out of service for maintenance 

north of the POI, the load south of Weirwood will be on distribution and there will be no 

connection to the IC. 

 

Protection equipment -- 

The IC is responsible for the design and implementation of all protection equipment on the Z2-012 

side of the POI as shown on Attachment 1 and will do so in accordance with good utility practice. 

Relay settings for functions tripping for line faults (50, 50G, 21) and breaker failure settings shall be 

submitted to ODEC for review and approval. 

 

ODEC will provide sensing and a transfer trip signal to the POI for all 69 kV faults on the line from 

Kellam to Bayview.  The IC will provide a 69 kV interrupting device at the POI beyond which 

ODEC protection will no longer be a primary means of interrupting fault current.  The device shall 

not reclose after tripping.  The IC is required to provide ODEC with any information necessary to set 

ODEC line relaying and coordinate with their protective device and to trip the device upon receipt of 

the transfer trip signal.  

 

Metering Equipment -- 

Installation of revenue grade Metering Equipment will be required at the POI.  At the IC’s discretion, 

ODEC will design and supply the required metering equipment but all the installation cost would be 

borne by the IC.  ODEC requires that power quality metering be installed to monitor compliance with 

industry standards for harmonics. 

 

The IC is also required to provide revenue metering and real-time telemetry data to PJM in 

compliance with the requirements listed in PJM Manuals M-01 and M-14.  At the IC’s discretion, 

ODEC will design and supply the required telemetering equipment but all the installation cost would 

be borne by the IC.   

 

Distribution Service Requirements-- 

The IC must submit a request for electric service through A&N Electric Cooperative (ANEC) if back 

up electric service at less than 69 kV is desired.  

 

Transmission Owner (ODEC) Scope of Work 
Construct a new three-switch tap structure substation by cutting the Bayview-Kellam 69 kV circuit.  

PJM Network Upgrade Number n4367. 

 

The total estimated cost t perform this work is $500,000 excluding any applicable state or federal 

taxes.  

 

A further breakdown of the cost is as follows: 

  

$   90,000.00      69 kV structures  

$   60,000.00      69 kV switches 

$   10,000.00      69kV lightning arrestors 

$   10,000.00      Power quality metering (Installed on IC CT’s and VT’s) 
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$   30,000.00      Additional conduit/junction boxes/control wiring 

$ 100,000.00      Engineering 

$ 100,000.00      Relaying and Communications for Transfer Trip 

$ 100,000.00      Construction Labor 

  $ 500,000.00       Total Estimated Attachment Facilities Cost 

  

The total estimated time to construct the Attachment Facilities is 18 months. 

Connection cost estimates are based on the assumptions stated in the following Interconnection Issues 

section, and the assumption that the IC desires to have the entire generator output (20 MW) 

deliverable during sunny light load conditions.  Network impacts and associated upgrade 

requirements are addressed at the end of the report. 

These transmission costs exclude any applicable state or federal taxes.  If at a future date Federal 

CIAC taxes are deemed necessary by the IRS for this project, PJM, ANEC, and ODEC shall be 

reimbursed by the IC for such taxes. 

 

Costs for extraordinary Threatened and Endangered Species, Archaeological, Cultural, or other as yet 

unidentified mitigation strategies are not estimated nor included in the above estimate. No 

environmental, real estate, or permitting issues were reviewed for the Z2-012 Impact Study. 

 

Interconnection Issues 
Z2-012 Inverter and GSU modeling 

The Z2-012 Interconnection Customer must provide ODEC and PJM with the transformer test reports 

and a model of the inverters once they are available in order to perform more detailed analyses.  

 

Z2-012 Generator Harmonic Requirements  

Harmonic Voltage Requirements: 

On the 69 kV system, the total harmonic distortion to the fundamental voltage wave from a single 

customer is limited to 1.5% of nominal.  In addition, no individual harmonic component can exceed 

1.0% of the fundamental system voltage.   

 

 
 

Harmonic current limits must comply with IEEE standard 519 (see table 10.2 and 10.3 limits for 

power generation).  Harmonic filtering sufficient to limit harmonic current to the limits proscribed by 

these tables may need to be installed.  Z2-012 will be responsible for installing such filtering and may 

be disconnected until remedies are taken if these standards are violated.   

  
Current Distortion Limits in % of 60~ Current  (from IEEE 519 tables 10.2 and 10.3) 
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Voltage Level <11 11<h<17 17<h<23 23<h<35 35<h TDD 

69 kV 2.0 1.0 0.75 0.3 0.15 2.5 

25 kV 4.0 2.0 1.5 0.6 0.3 5.0 

Z2-012 Inverter Regulation or Reactive Support Requirements 

As specified in Interconnection Service Agreement, Appendix 2, Section 4.7.1.1 of the PJM OATT 

(Open Access Transmission Tariff), the Z2-012 generator will need to design its Facility to meet the 

following power factor requirement: 

 

“For all new wind-powered and other non-synchronous generation facilities, if determined in the 

system impact study to be required for the safety or reliability of the Transmission System, the 

Generation Interconnection Customer shall design its Customer Facility with the ability to maintain 

a composite power delivery at continuous rated power output at a power factor of at least 0.95 

leading to 0.95 lagging.” 

 

A power flow analysis reveals that a partly cloudy day during peak load conditions will result 

in voltage fluctuations of 3.5%, which will cause noticeable flicker, should the generator being 

operating at unity power factor and experience a decrease in MW output of 80%.  Therefore, the IC 

will need to be able to operate at both lagging and leading power factors and vary the reactive output 

of the generator as power output varies in order to maintain consistent voltage on the transmission 

system. 

 

Preliminary Schedule and Notes / Assumptions 

ODEC will begin the project only after the PJM 3-party Interconnection Service Agreement (ISA) 

and Interconnection Construction Service Agreement (ICSA) are fully executed and ODEC receives 

a written authorization by PJM to commence activities.  The estimated time to complete the 

Attachment Facilities work is approximately 18 months after the execution of an ICSA.  The 

schedule for the 69 kV transmission and substation work to accommodate Z2-012 would depend on 

the project start date. The work to accommodate Z2-012 will require transmission line outages. 

ODEC’s outage windows for construction are typically available in the spring and fall of the year.  

Missing an outage window could result in project delays. 

 

Notes / Assumptions: 

During construction, if extreme weather conditions or other system safety concerns arise, field 

construction may need to be rescheduled, which could possibly impact the schedule plan. 
  

Excepting any operational, governmental and/or environmental regulatory delays, the 

use of additional resources, such as overtime, premiums for expedited material, and/or contractor 

labor, may enable ODEC to decrease this construction period. It is also assumed that all right-of-way 

and easements are secured without impact on anticipated construction start dates. 

 

Transmission Network Impacts 
Potential transmission network impacts are as follows: 

 

Generator Deliverability  

(Single or N-1 contingencies for the Capacity portion only of the interconnection) 
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None 

 

Multiple Facility Contingency  

(Double Circuit Tower Line, Line with Failed Breaker and, Bus Fault contingencies for the Full 

energy output.  

 

None 

 

Contribution to Previously Identified Overloads 

(This project contributes to the following contingency overloads, i.e. “Network Impacts”, identified 

for earlier generation or transmission interconnection projects in the PJM Queue) 

None 

 

Short Circuit 

 

No issues identified. 

 

Stability Analysis 

 

Not required due to project size. 

 

Light Load Analysis 

(Light Load Studies to be conducted during later study phases (applicable to wind, coal, nuclear, and 

pumped storage projects). 

 

Not Required. 

 

New System Reinforcements 

(Upgrades required to mitigate reliability criteria violations, i.e. “Network Impacts,” initially caused 

by the addition of this project’s generation) 

 

None 

Contribution to Previously Identified System Reinforcements  

(Overloads initially caused by prior Queue positions with additional contribution to overloading by 

this project. 

 

None 
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Potential Congestion due to Local Energy Deliverability 

(PJM also studied the delivery of the energy portion of the surrounding generation.  Any potential 

problems identified below are likely to result in operational restrictions to the project under 

study.  The Interconnection Customer can proceed with Network Upgrades to eliminate the 

operational restriction at their discretion by submitting a Transmission Interconnection Request.  

Note: Only the most severely overloaded conditions are listed below. There is no guarantee of full 

deliverability for this project by fixing only the conditions listed in this section. With a Transmission 

Interconnection Request, a subsequent analysis will be performed which analyzes all overload 

conditions associated with the identified overloaded element(s).  As a result of the aggregate energy 

resources in the area, the following violations were identified: 

 

These are not required reliability upgrades. 

 

1. (DP&L - DP&L) The PINEY_69-M HERMON 69 kV line (from bus 232274 to bus 232272 

ckt 1) loads from 105.39% to 107.17% (DC power flow) of its emergency rating (143 MVA) 

for the single line contingency outage of 'LORETO AT1&2'. This project contributes 

approximately 2.56 MW to the thermal violation. 

 

2. (DP&L - DP&L) The OAKHL_69-WATTSVIL 69 kV line (from bus 232280 to bus 232281 

ckt 1) loads from 91.69% to 101.64% (DC power flow) of its emergency rating (89 MVA) for 

the single line contingency outage of 'CKT 137AC'. This project contributes approximately 

8.4 MW to the thermal violation. 
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Attachment 1 
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Attachment 2 
Protective Relay Functions Required 

 

 



4. Interconnection Agreements 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









































































































































































































5. Maximum Generation  
Capacity Certification 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













6. Analysis of Potential Impact  
on Air Quality Standards 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEQ Permit By Rule Application 
Proposed Cherrydale Solar Farm  

Northampton County, Virginia ■ May 25, 2016 
 

13 
 

Analysis of Potential Impact on Air Quality Standards  
 
DEQ PBR Requirement: 
In accordance with § 10.1-1197.6 B 6 of the Code of Virginia, furnishes to the department an 
analysis of potential environmental impacts of the small renewable energy project's operations 
on attainment of national ambient air quality standards; 
 
Compliance Analysis:  
The proposed project will provide sufficient electrical services for ODEC/ANEC to power 
approximately 3,280 residential dwellings (approximately 164 homes per megawatt of installed 
capacity). Operation of the proposed renewable energy project will not be a detriment to 
attainment of national ambient air quality standards, as the operations will not have off-gassing 
or any burning as associated with traditional energy generation. Operation of the project will not 
have a negative effect on air quality, but rather the proposed project will provide an 
improvement on air quality. Operating a solar project over time and through the ODEC/ANEC 
grid will reduce the need to operate traditional energy generating facilities that do have a 
negative impact on air quality.  
 
Under the Clean Air Act (CAA), the U.S. Environmental Protection Agency (USEPA) has 
established National Ambient Air Quality Standards (NAAQS) (40 CFR part 50) for air 
pollutants. The principal pollutants defining the air quality, called “criteria pollutants,” include 
carbon monoxide (CO), sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone, suspended 
particulate matter less than or equal to 10 microns in diameter (PM10), fine particulate matter 
less than or equal to 2.5 microns in diameter (PM2.5), and lead (Pb). CO, SO2, Pb, and some 
particulates are emitted directly into the atmosphere from emissions sources. Ozone, NO2, and 
some particulates are formed through atmospheric chemical reactions that are influenced by 
weather, ultraviolet light, and other atmospheric processes. NAAQS are classified as primary or 
secondary. Primary standards protect against adverse health effects; secondary standards 
protect against welfare effects, such as damage to farm crops and vegetation and damage to 
buildings. Some pollutants have long-term and short-term standards. Short-term standards are 
designed to protect against acute, or short-term, health effects, while long-term standards were 
established to protect against chronic health effects. 
 
Areas that are and have historically been in compliance with the NAAQS are designated as 
attainment areas. Areas that violate a federal air quality standard are designated as 
nonattainment areas. Areas that have transitioned from nonattainment to attainment are 
designated as maintenance areas and are required to adhere to maintenance plans to ensure 
continued attainment. The CAA requires states to develop a general plan to attain and maintain 
the NAAQS in all areas of the country and a specific plan to attain the standards for each area 
designated nonattainment for a NAAQS. These plans, known as State Implementation Plans 
(SIPs), are developed by state and local air quality management agencies and submitted to 
USEPA for approval.  



DEQ Permit By Rule Application 
Proposed Cherrydale Solar Farm  

Northampton County, Virginia ■ May 25, 2016 
 

14 
 

Northampton County is classified by the USEPA as unclassified/attainment for all criteria 
pollutants. Although all areas in the county are in attainment, the project was reviewed for 
potential contribution to a potential reduction in NAAQS. No generators, boilers, of other 
equipment requiring an air permit are anticipated for the site. There would be no long-term air 
quality effects associated with routine operations of the solar farm. 
 
Construction activities associated with the proposed project would generate particulate matter 
from soil disturbances and diesel-powered equipment. It is expected that minor amounts of 
carbon monoxide and precursor pollutants for ozone would be emitted by tailpipe emissions 
from construction equipment and vehicles. Any air pollutants would be widely dispersed across 
the project area and short-term in nature. Air pollutants would be minimized by dust suppression 
(watering) and vehicle maintenance.  
 

Dust mitigation measures will be required during construction of the proposed solar farm. 
Measures may include watering of disturbed areas and sweeping or other methods to control 
tire track-out at intersections with construction and paved areas. Minor emissions from 
construction can be further reduced or mitigated through the use of BMPs. BMPs for dust 
control include spraying water on exposed surfaces to minimize dust, limiting the area of 
uncovered soil to the minimum needed for each activity, siting of staging areas to minimize 
fugitive dust, using a soil stabilizer (chemical dust suppressor), mulching, using a temporary 
gravel cover, limiting the number and speed of vehicles on the site, and covering trucks 
transporting soil, sand, or other loose material off-site. BMPs for construction vehicle and 
equipment emissions include limiting vehicle idling time, using low or ultra-low sulfur fuel 
(including biodiesel), conducting proper vehicle maintenance, and using electric-powered tools 
(instead of gas-powered tools). It is anticipated that construction contractors will properly 
maintain their fleet of vehicles/equipment so that air emissions are kept to a minimum over time. 
 
Based on the above information, it is not anticipated that the project would have a negative 
impact on the small renewable energy project's operations on attainment of NAAQS. 
 

 
 
 
 
 
 
 
 
 
 
 
 



7. Analysis of Potential  
Beneficial/Adverse Impacts 
on Natural Resources 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



October 20, 2015

Hecate Energy
115 Rosa Parks Boulevard
Nashville, TN 37203

Attn: Mr. Andrew Boggs
Manager, Development
aboggs@hecateenergy.com

Re: Threatened and Endangered Species (T&E) Review
Proposed Cherrydale Solar Project
Cherrydale Drive
Cape Charles, Northampton County, Virginia

Project No. 49157617B

Dear Mr. Boggs:

Terracon Consultants, Inc. (Terracon) is pleased to provide a review of the site conditions
observed and available documentation pertaining to T&E species at the above-referenced site.
This work was performed in general accordance with the scope of services outlined in Terracon
Proposal No. P49150379 dated June 17, 2015.  At your request, below is a summary of
information pertaining to T&E species at the site.  This report was prepared for the exclusive
reliance of Hecate Energy.  Reliance by any other party (other than a regulatory agency having
jurisdiction) is prohibited without the written authorization of Hecate Energy and Terracon.

Project Information
The site consists of 185 acres of open agricultural land and wooded land located south of
Cherrydale Drive near Eastville in Northampton County, Virginia. An open water pond and small
creek channel are located on the site.  A bottomland hardwood wetland was observed on the
south end of the site and upland forested areas on the southwest and northeast portions of the
site. It is Terracon’s understanding that the site is proposed to be developed as a solar farm.
Site photographs and applicable maps are attached at the end of this report.

Search Engine Review
The United States Fish and Wildlife Service (USFWS) Information Planning and Conservation
(IPaC) system was utilized to identify potential federally protected species that may occur in the
site area.  Additionally, the Virginia Department of Inland Game and Fisheries (DGIF) Virginia
Fish and Wildlife Information Service (VaFWIS) Search Engine was utilized to identify state and
federally listed species that may occur in the site area.  The IPaC system identified one federally
protected species which is listed as threatened.  The VaFWIS identified 26 protected species
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(see attached report for species status listings). The IPaC system lists no critical habitat or
refuges on or in the vicinity of the site.  The following sections summarize the potential for
federally listed species being present on the site.  Additionally, a summary of state species of
interest is also provided.  An effect finding is provided for each species based on observed
habitat characteristics in relation to each species suitable habitat.

Northern long-eared bat (Myotis septentrionalis) – Federally Threatened
The northern long-eared bat is small to medium sized (generally around three inches in length),
but has a much larger wingspan than other bats in eastern United States.  This species is a light
brownish color with wooly fur and is most often distinguished from other Myotis by its long ears.
As with Indiana, the northern long-eared bat requires caves with stable temperatures for
hibernation, although temperature range can vary more than the other two species.  Summer
roosting and foraging is similar to the Indiana bat; however, this species also more commonly
utilizes ridgelines and hilly areas as well as riparian areas.  Trees with exfoliating bark and
snags (dead trees) with loose, peeling chunks of bark and/or crevices and holes are utilized for
roosting.

A majority of the site was observed as active cropland; however, patches of mixed hardwood
pine forest were observed on the northeast and southwest portions of the site.  Forest
characteristics in both areas appear to be middle aged species dominated by a mixture of oak
and hickory species as well as loblolly pine (Pinus taeda).  Numerous white oaks (Quercus alba)
greater than five inches in diameter were observed with peeling/exfoliating bark as well as
numerous snags with peeling bark and crevices (see attached photos).  Flight corridors such as
fence lines, riparian zones, or canopy openings were observed as limited; however, abundant
open paths are available in adjacent open agricultural fields.  A pond is located on the south end
of the site which provides potential feeding grounds for insects.  No caves or other hibernacula
habitat were observed on or in the vicinity of the site.  Based on observed site characteristics, it
is Terracon’s opinion the wooded portions of the site provide suitable summer roosting habitat
for the Northern-long eared bat.

Terracon spoke with Mr. Troy Andersen (Supervisory Wildlife Biologist for the USFWS
Gloucester, VA Office) regarding potential effects to the Northern long-eared bat in regards to
tree clearing.  Mr. Andersen stated that a finding of “may affect, not likely to adversely affect”
would apply for the Northern long-eared bat if tree clearing is proposed outside the months of
June and July.  Furthermore, the USWFS Northern long-eared bat final 4(d) rule focuses on
clearing outside of those months once the pups are no longer there.  Terracon has discussed
and will confirm with the client that tree clearing activities will occur outside the months of June
and July. Based on the proposed site plans, approximately 28 acres of tree clearing is
proposed. If tree clearing is proposed outside of the months of June and July, site activities may
affect, but are not likely to adversely affect the Northern long-eared bat under the conditions of
the 4(d) rule.
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VDGIF State Listed Species
Terracon also performed a state level review in accordance with 10.1-1197.6 B 7 of the Code of
Virginia.  The review applies to the Virginia Department of Environmental Quality (VDEQ) Solar
Permit by Rule (PPR) process which requires detailed desktop studies of potential occurrences
and/or habitat in the area.  The DGIF VaFWIS Search Engine and VA Natural Heritage
occurrence listings were reviewed for occurrence and habitat listings.  Species occurrence
listings resulted in 26 protected or species of concern listings within a three mile radius of the
site. A VaFWIS Wildlife Environmental Review Map Service (WERMS) map was generated
which depicts no threatened or endangered species of concern within or adjacent to the
proposed Project area.  One species observation point is identified approximately 200 feet east
of the site which is listed as the woodland box turtle (Terrapene carolina). The species can be
found in upland wooded areas throughout the state of Virginia; however, is only listed as a Tier
III species.  The species receives no legal state protection; however, Terracon will request the
construction team to notify the client if the species is identified during site activities.  As with
most box turtles, the woodland box turtle is easily identifiable with its brown carapace and
yellow splotches on the shell.  The construction team will be provided with fliers illustrating the
appearance of the woodland box turtle.  Box turtles are most active in the morning hours and
after a rain.  An observation sweep of the wooded area will be recommended prior to tree
clearing. If a turtle is identified on the site, Terracon will be contacted to confirm the species and
the individual will be relocated from the construction zone as not to be impacted.

A species observation of the black rail (Laterallus jamaicensis) is reported in two locations
approximately 1.5 miles southeast of the site within a salt marsh.  This species inhabits marshy
areas within abundant vegetative cover and rarely flies inland.  No adverse effect is expected
based on the nature of this species and location in relation to the Project area.

The WERMS map also illustrates five bald eagles nests and two bald eagles roosts within the
two mile site radius (white circles on the WERMS map).  Four of these nests are reported as
historical with only one reported active in the last five years.  This nest is located approximately
1.8 miles west of the site in the vicinity of the two roost locations.  The Virginia Center
Conservation for Biology (VCCB) Eagle Nest Mapping program was also utilized.  The program
identified the same nest and east roost locations approximately two miles east of the site.  The
Bald and Golden Eagle Protection Act (BGEPA) (16 U.S.C. 668-668c) states that development
within 660 feet of a nest is subject to development restrictions and potential mitigation.  The
identified bald eagle nest and roosts are not located within 660 feet of the site; therefore,
potential development regulations will not apply under the BGEPA.  Furthermore, site
development consists of the placement of solar panels which normally are no higher than 10 to
15 feet above the ground.  A proposed solar farm on the site would have no impact on the bald
eagle.

Further review of the WERMS map and species data generated through the VaFWIS search
engine did not indicate potential species or habitat that would be negatively impacted by the
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proposed Project.  No potential sea turtle nesting beaches were identified within a one-half mile
distance of the site, and the site location is greater than one-half mile from any beach or
estuarine area.  The site is located in a coastal zone; however, no pristine high quality wetlands
or dune communities are present.  None of the listed vascular plants were identified on the site.
Site habitat does not support suitable habitat for these species with exception to the Northern
long-eared bat which has been discussed above. The VDGIF information center search map
(site coordinates) indicates terrestrial habitat within the wooded land on the southwest portion of
the site.  The location coincides with potential roosting habitat for the Northern long-eared bat.
The WERMS map does not indicate hibernacula or roosting locations for the Northern long-
eared bat on the site.  Based on a review of VA Natural Heritage and VDGIF resources,
proposed site development would have no effect on state listed species.  The DGIF VaFWIS
Search Engine and VA Natural Heritage occurrence listings are attached at the end of this
report.

The VDEQ SPR process also requires an analysis for potential migratory bird impact based on
Virginia’s Coastal Avian Protection Zones (CAPZ).  The site is located within CAPZ 5 which is
designated as barrier island/seaside lagoon system.  Staging and wintering areas for shorebirds
comprise the main avian species known for the areas.  The site is not located directly on the
coast and consists primarily of active cropland.  No effect to coastal habitat for shore birds or
other migratory birds is expected.  However, due to the site being located in CAPZ 5, a
contribution of $1,000/megawatt of rated capacity may apply to be donated to the VDEQ based
on the SPR potential impact to avian species.  The VDEQ should be contacted following the
submittal of this report to the agency to determine if a donation will apply, or if a waiver may be
granted based on the location and nature of the project.

Based on a review of federal and state listed species that could potentially occur in the area of
the site, it is Terracon’s opinion that future development at the site may affect but are not likely
to adversely affect the Northern long-eared bat provided that tree clearing is proposed outside
the months of June and July under the conditions of the 4(d) rule.  Future development activities
would have no effect on state listed threatened and endangered species; however, coordination
with the VDEQ in regards the SPR and the site being located in CAPZ 5.  Following a review of
this document by the client, Terracon will forward this letter report to the USWFS Norfolk,
Virginia field office for concurrence.  The letter will also be issued to the VDEQ as a portion of
the SPR application package.

Terracon’s services were performed in a manner consistent with generally accepted practices of
the profession undertaken in similar studies in the same geographical area during the same
time period.  Terracon makes no warranties, express or implied, regarding the findings,
conclusions or recommendations.  Please note that Terracon does not warrant the work of
laboratories, regulatory agencies or other third party resources supplying information used in the
preparation of the report. These services were performed in accordance with the scope of work
agreed to with our client.  Findings, conclusions, and recommendations resulting from these
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services are based upon information derived from the on-site activities and other services
performed under this scope of work; such information is subject to change over time.

We appreciate the opportunity to provide services to Hecate Energy. If you have any questions
concerning this report, or if we can assist you in any other matter, please call our office at 770-
623-0755.

Sincerely,

Jim W. Baxter
Senior Ecologist

Attachments: Exhibit 1: Topographic Vicinity Map
Exhibit 2: Aerial Photograph
Effects Table
IPAC List
VA Heritage List
VDGIF Occurrence Listings
WERMS Map
VDGIF Information Center Map
Site Photographs







Species Conclusions Table

Project Name:  Cherrydale Solar Farm

Date:  April 10, 2016

Species / Resource Name Conclusion ESA Section 7 / Eagle Act Determination Notes / Documentation
Northern long-eared bat Suitable Habitat Present May affect, not likely to adversely affect Based on tree clearing outside of the months of

June and July and conditions of 4(d) rule
Bald eagle Species not present No effect Nearest documented nest and roost

approximately 2.5 from site

Critical Habitat Not listed No effect



United States Department of the Interior

FISH AND WILDLIFE SERVICE
Virginia Ecological Services Field Office

6669 SHORT LANE
GLOUCESTER, VA 23061

PHONE: (804)693-6694 FAX: (804)693-9032
URL: www.fws.gov/northeast/virginiafield/

Consultation Code: 05E2VA00-2016-SLI-2422 April 28, 2016
Event Code: 05E2VA00-2016-E-02925
Project Name: Cherrydale Solar Farm

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. The species list fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ). Any activityet seq.
proposed on National Wildlife Refuge lands must undergo a 'Compatibility Determination'
conducted by the Refuge. Please contact the individual Refuges to discuss any questions or
concerns.

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.

The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 ), Federal agencies are requiredet seq.
to utilize their authorities to carry out programs for the conservation of threatened and



endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 ), and projects affecting these species may requireet seq.
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.

Attachment

2
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Official Species List
 

Provided by: 
Virginia Ecological Services Field Office

6669 SHORT LANE

GLOUCESTER, VA 23061

(804) 693-6694 

http://www.fws.gov/northeast/virginiafield/
 
Consultation Code: 05E2VA00-2016-SLI-2422
Event Code: 05E2VA00-2016-E-02925
 
Project Type: ** OTHER **
 
Project Name: Cherrydale Solar Farm
Project Description: Located south of Cherrydale Drive, Cape Charles, VA
185 acres of cultivated land and wooded land
proposed solar farm
 
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

United States Department of Interior
Fish and Wildlife Service

Project name: Cherrydale Solar Farm
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Project Location Map: 

 
Project Coordinates: MULTIPOLYGON (((-75.92037677764893 37.36804257303276, -
75.91994762420654 37.3624487984681, -75.91063499450682 37.36193715193087, -
75.90986251831055 37.36422247945525, -75.91293096542357 37.364444186630855, -
75.91275930404663 37.36526279206608, -75.91067790985107 37.36524573787728, -
75.9099268913269 37.370310661569974, -75.92037677764893 37.36804257303276)))
 
Project Counties: Northampton, VA
 

United States Department of Interior
Fish and Wildlife Service

Project name: Cherrydale Solar Farm
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Endangered Species Act Species List
 

There are a total of 1 threatened or endangered species on your species list.  Species on this list should be considered in

an effects analysis for your project and could include species that exist in another geographic area. For example, certain

fish may appear on the species list because a project could affect downstream species.  Critical habitats listed under the

Has Critical Habitat column may or may not lie within your project area.  See the Critical habitats within your

project area section further below for critical habitat that lies within your project.  Please contact the designated FWS

office if you have questions.

 

Mammals Status Has Critical Habitat Condition(s)

Northern long-eared Bat (Myotis

septentrionalis)

Threatened

United States Department of Interior
Fish and Wildlife Service

Project name: Cherrydale Solar Farm
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Critical habitats that lie within your project area
There are no critical habitats within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: Cherrydale Solar Farm
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Appendix A: FWS National Wildlife Refuges and Fish Hatcheries
 

There are no refuges or fish hatcheries within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: Cherrydale Solar Farm



Natural Heritage Resources

Your Criteria

Taxonomic Group: Select All

County: Northampton

Search Run: 10/22/2015 10:27:29 AM

Result Summary

Total Species returned: 43

Total Communities returned: 19

Click scientific names below to go to NatureServe report.

Click column headings for an explanation of species and community ranks.

Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

Northampton
BIRDS
Gadwall Anas strepera G5 S2B,S4N None None 2 Y
Great Egret Ardea alba G5 S2S3B,S3N None None 11 Y
Piping Plover Charadrius

melodus
G3 S2B,S1N LT LT 16 Y

Wilson's Charadrius G5 S1B None LE 11 Y
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Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

Plover wilsonia
Northern
Harrier

Circus
cyaneus

G5 S1S2B,S3N None None 15 Y

Little Blue
Heron

Egretta
caerulea

G5 S2B,S3N None None 5 Y

Snowy Egret Egretta thula G5 S2B,S3N None None 9 Y
Tricolored
Heron

Egretta
tricolor

G5 S2B,S3N None None 6 Y

White Ibis Eudocimus
albus

G5 S1B None None 2 Y

Peregrine
Falcon

Falco
peregrinus

G4 S1B,S2N None LT 35 Y

Gull-billed
Tern

Gelochelidon
nilotica

G5 S2B None LT 19 Y

Caspian Tern Hydroprogne
caspia

G5 S1B,S2N None None 5 Y

Yellow-
crowned
Night-heron

Nyctanassa
violacea

G5 S2S3B,S3N None None 10 Y

Brown
Pelican

Pelecanus
occidentalis

G4 S2B,S3N None None 2 Y

Glossy Ibis Plegadis
falcinellus

G5 S2B,S1N None None 5 Y

King Rail Rallus
elegans

G4 S2B,S3N None None 10 Y

Black
Skimmer

Rynchops
niger

G5 S2B,S1N None None 19 Y

Least Tern Sternula
antillarum

G4 S2B None None 18 Y

Royal Tern Thalasseus
maximus

G5 S2B None None 6 Y

Sandwich Thalasseus G5 S1B None None 4 Y
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Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

Tern sandvicensis
COLEOPTERA (BEETLES)
Northeastern
Beach Tiger
Beetle

Cicindela
dorsalis
dorsalis

G3G4T2 S2 LT LT 18 Y

MAMMALS
Delmarva Fox
Squirrel

Sciurus niger
cinereus

G5T3 S1 LE LE 2 Y

OTHER
Bird Nesting
Colony

G5 SNR None None 29 Y

Colonial
Wading Bird
Colony

G5 S2 None None 10 Y

Landbird
Migratory
Concentration
Area

Landbird
Migratory
Concentration
Area

G3 S1 None None 1 Y

Monarch
Butterfly
Migratory
Roost Site

Monarch
Butterfly
Migratory
Roost Site

GU S1 None None 1 Y

REPTILES
Loggerhead
(Sea Turtle)

Caretta
caretta

G3 S1B,S1N LE LT 5 Y

TERRESTRIAL NATURAL COMMUNITY
Xeric
Backdune
Grassland

(Morella
pensylvanica)
/
Schizachyriu
m littorale
Shrub

G2 S2 None None 3 Y
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Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

Herbaceous
Vegetation

Glasswort
Salt Flat

(Salicornia
virginica,
Salicornia
bigelovii,
Sarcocornia
pacifica)
Herbaceous
Vegetation

G5 S3 None None 4 Y

Maritime
Swamp
Forest (Red
Maple -
Tupelo Type)

Acer rubrum -
Nyssa
(biflora,
sylvatica) /
Morella
cerifera /
Leersia
(oryzoides,
virginica)
Forest

G2 S2 None None 2 Y

Coastal Plain
/ Outer
Piedmont
Acidic
Seepage
Swamp

Acer rubrum -
Nyssa
sylvatica -
Magnolia
virginiana /
Viburnum
nudum / Osm
undastrum
cinnamomeu
m -
Woodwardia
areolata

G3? S3 None None 30 Y
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Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

Forest
North Atlantic
Mixed Dune
Grassland

Ammophila
breviligulata -
Panicum
amarum
Herbaceous
Vegetation

G2 S2 None None 3 Y

North Atlantic
Upper Beach
/ Overwash
Flat

Cakile
edentula -
Salsola kali
Herbaceous
Vegetation

G4G5 S3 None None 4 Y

Maritime
Dune
Grassland

Maritime
Dune
Grassland

G2 S2 None None 1 Y

Maritime Wet
Grassland

Maritime Wet
Grassland

G2 S2 None None 2 Y

Wax Myrtle
Interdune
Shrubland

Morella
cerifera -
Baccharis
halimifolia /
Spartina
patens
Shrubland

G3G4 S2S3 None None 2 Y

Wax Myrtle
Maritime
Shrub Swamp

Morella
cerifera - Toxi
codendron
radicans /
Hydrocotyle
verticillata
Shrubland

G2G3 S2? None None 1 Y

Northern Morella G2 S2? None None 2 Y
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Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

Bayberry
Dune Scrub

pensylvanica
- (Prunus
serotina,
Diospyros
virginiana) /
Solidago
sempervirens
Shrubland

Coastal Plain
Seasonal
Pond (Swamp
Tupelo -
Overcup Oak
Type)

Nyssa biflora
- (Quercus
lyrata) /
Eubotrys
racemosa /
Carex joorii
Forest

G1G2 S1S2 None None 28 Y

Maritime
Loblolly Pine
Forest

Pinus taeda -
(Quercus
falcata,
Prunus
serotina) /
Morella
cerifera / Vitis
rotundifolia
Forest

G2 S2 None None 8 Y

Loblolly Pine /
Sand Heather
Dune
Woodland

Pinus taeda /
Hudsonia
tomentosa
Woodland

G1G2 S1S2 None None 6 Y

Non-Riverine
Wet
Hardwood
Forest

Quercus
(phellos,
pagoda,
michauxii) /

G2? S2 None None 14 Y
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Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

(Northern
Coastal Plain
Type)

Ilex opaca -
Clethra
alnifolia /
Woodwardia
areolata
Forest

Piedmont
Acidic Oak -
Hickory
Forest

Quercus alba
- Quercus
rubra - Carya
tomentosa /
Cornus florida
/ Vaccinium
stamineum /
Hylodesmum
nudiflorum
Forest

G4G5 S4S5 None None 9 Y

Maritime
Swamp
Forest (Black
Willow Type)

Salix nigra
Forest

G2G3 SU None None 1 Y

Interdune
Swale
(Saltmeadow
Cordgrass
Brackish
Type)

Spartina
patens - (Bolb
oschoenus
robustus)
Herbaceous
Vegetation

G2G4 S2? None None 4 Y

Interdune
Swale
(Northern
Mixed
Grassland
Type)

Spartina
patens -
Fimbristylis
(castanea,
caroliniana) -
Cyperus

G1G2 S1? None None 4 Y
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Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

filicinus - (Sch
oenoplectus
pungens)
Herbaceous
Vegetation

VASCULAR PLANTS
Sea-beach
amaranth

Amaranthus
pumilus

G2 S1 LT LT 4 Y

False Hop
Sedge

Carex
lupuliformis

G4 S1S2 None None 11 Y

Slender sand
sedge

Cyperus
odoratus var.
engelmannii

G4Q S1 None None 2 Y

Plukenet's
flatsedge

Cyperus
plukenetii

G5 S2 None None 10 Y

Cream-
flowered tick-
trefoil

Desmodium
ochroleucum

G1G2 SH SOC None 3 Y

Dwarf
Burhead

Echinodorus
tenellus

G5? S1 None None 7 Y

Southern
seaside
spurge

Euphorbia
bombensis

G4G5 S2 None None 18 Y

Coastal water-
pennywort

Hydrocotyle
bonariensis

G5 S2 None None 5 Y

Big-headed
rush

Juncus
megacephalu
s

G4G5 S2 None None 10 Y

Wild Olive Osmanthus
americanus

G5 S1 None None 4 Y

Bog Fern Parathelypteri
s simulata

G4G5 S1S2 None None 6 Y
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Common
Name/Natural
Community

Scientific
Name

Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Virginia
Coastal Zone

Sea-beach
Knotweed

Polygonum
glaucum

G3 S2 None None 18 Y

Elliott's
goldenrod

Solidago
latissimifolia

G5 S2 None None 11 Y

Twisted leaf
goldenrod

Solidago
tortifolia

G4G5 S1 None None 10 Y

Spanish-moss Tillandsia
usneoides

G5 S1S2 None None 19 Y

Southern
Bladderwort

Utricularia
juncea

G5 S1 None None 11 Y

Note: On-line queries provide basic information from DCR's databases at the time of the request. They are NOT to be substituted
for a project review or for on-site surveys required for environmental assessments of specific project areas.

For Additional Information on locations of Natural Heritage Resources please submit an information request.

To Contribute information on locations of natural heritage resources, please fill out and submit a rare species sighting form.
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Terracon Project No.: 49157617B Project Name: Cherrydale Date Photos Taken: 8/10/2015

Photo 1:  Overview of the site. Photo 2:  Overview of the site.

Photo 3:  View of the pond on the south central portion of the site. Photo 4:  View of upland grassy swale on the central portion of the site.



Terracon Project No.: 49157617B Project Name: Cherrydale Date Photos Taken: 8/10/2015

Photo 5: View of the west end of the site. Photo 6:  View of the central portion of the site.

Photo 7:  View of wooded are on the southwest end of the site. Photo 8: View of wooded area on the northeast end of the site.



Terracon Project No.: 49157617B Project Name: Cherrydale Date Photos Taken: 8/10/2015

Photo 9: View of scarlet oak with peeling bark. Photo 10: View of white oak with peeling bark.

Photo 11: View of white oak with peeling bark. Photo 12: View of mixed hardwoods with slight opening that may provide flight corridor.
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Kosmalski, Emily

From: Baxter, Jim W.
Sent: Thursday, May 05, 2016 11:04 AM
To: Kosmalski, Emily
Subject: FW: Cherrydale Site

FWS concurrence on Cherrydale. 
 
From: mary_morrison@fws.gov [mailto:mary_morrison@fws.gov] On Behalf Of Virginia Field Office, FW5 
Sent: Thursday, May 5, 2016 10:31 AM 
To: Baxter, Jim W. <Jim.Baxter@terracon.com> 
Subject: Re: Cherrydale Site 

 
Good morning Jim, 
 

We have reviewed the project package received on May 3, 2016 for the referenced project. The 
following comments are provided under provisions of the Endangered Species Act of 1973 (16 U.S.C. 
1531-1544, 87 Stat. 884), as amended, and Bald and Golden Eagle Protection Act (16 U.S.C. 668-
668c, 54 Stat. 250), as amended.  

  

We concur with the determinations provided in the Species Conclusion Table dated April 10, 2016 
and have no further comments. Should project plans change or if additional information on the 
distribution of listed species or critical habitat becomes available, this determination may be 
reconsidered. If you have any questions, please contact me. 

 

Best, 

Mary Anne 
 
On Tue, May 3, 2016 at 9:55 AM, Baxter, Jim W. <Jim.Baxter@terracon.com> wrote: 

Updated consultation package attached.  Mary Ann had comments that have been incorporated. 

  

Thanks! 

  

  

  



2

Jim W. Baxter 

Senior Ecologist I Environmental Division 

Terracon 

2105 Newpoint Place, Suite 600 I Lawrenceville, GA 30043 

D{770} 623-4131 I M {404} 550-8277 I O {770} 623-0755 I F {770} 623 9628 

Jim.Baxter@terracon.com I terracon.com 

  

Terracon provides environmental, facilities, geotechnical, and materials consulting engineering services delivered with 
responsiveness, resourcefulness, and reliability.  

Private and confidential as detailed here (www.terracon.com/disclaimer). If you cannot access hyperlink, please e-mail 
sender.  
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Terracon Consul tants,  Inc. 521 Clemson Road Columbia,  South Carol ina  29229
P  [803]  741 9000     F   [803]  741-9900     terracon.com

April 11, 2016

Mr. Andrew Boggs
Hecate Energy, LLC
115 Rosa Parks Boulevard
Nashville, Tennessee 37203

Re: REVISED REPORT
Cultural Resources Reconnaissance Survey of Approximately
185 Acres at the Proposed Cherrydale Solar Project
Northampton County, Virginia
Terracon Project No. 73157513

Dear Mr. Boggs:

Terracon Consultants, Inc. (Terracon), on behalf of Hecate Energy, LLC (Hecate), has completed
a Cultural Resources Reconnaissance Survey of approximately 185 acres at the proposed
Cherrydale Solar Project located south of Cherrydale Drive in Eastville, Virginia (Figures 1 and
2). The purpose of the survey was to identify and evaluate archaeological and historic resources
within the Area of Potential Effects (APE) that could be eligible for inclusion in the National
Register of Historic Places (NRHP). This work was done under contract to Hecate in general
accordance with Terracon Proposal No. P49150379, dated June 17, 2015, and the terms and
conditions of the Consulting Services Agreement between Terracon and Hecate dated November
21, 2014. The project was conducted for the purpose of environmental due diligence and is not
intended for compliance with Section 106 of the National Historic Preservation Act of 1966, as
amended (54 U.S.C. § 300101 et seq.).

 PROJECT DESCRIPTION

The project area is located in the Eastern Shore of Virginia near the southern end of the Delmarva
Peninsula.  The property is roughly rectangular in shape and is bounded by Cherrydale Drive to
the north, Indian Village Road to the south, Seaside Road (County Road 600) to the east, and a
private property boundary to the west (Figures 1 and 2).  Located in the southeastern portion of
the property is a farm house, mobile home, barn, and several outbuildings (discussed below), and
there is a transmission line that runs roughly north-south through the center of the property.  The
area surrounding the project tract consists primarily of residential and agricultural properties,
although several commercial properties are also located to the west.  Based on topography,
existing vegetation, and the nature of the undertaking, the proposed APE for direct effects is
considered to be the project footprint, whereas for indirect effects it is considered to be areas
within viewshed of the project.
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Responsive ■ Resourceful ■ Reliable 2

 ENVIRONMENTAL CONTEXT

The project area is located in the Eastern Shore of Virginia, within the Lowland portion of the
Coastal Plain physiographic province.  The Coastal Plain region is the only one in Virginia that is
composed mostly of unconsolidated sediments, with alternating layers of sand, gravel, shell rock,
silt, and clay. The closest natural water source to the project area is a small, intermittent tributary
of Indiantown Creek that flows north-south through the center of the tract (Figure 1). The tributary
has been impounded in recent years and there is now a small pond on the property (Figure 3).
Indiantown Creek, located roughly 0.5 mile south of the property, flows into Ramshorn Bay
approximately 1.0 to the southeast.

Topography in the project area is nearly level, with elevations at about 35 ft above mean sea level
(AMSL). The western portion of the property contains a cornfield (Figure 4), while the eastern
portion of the property contains a recently harvested potato field (Figure 5).   There are also two
small wooded areas in the northeast and southwest corners of the property (Figure 6).

Soils in the project area were formed primarily in sandy and loamy marine sediments. These
consist of well drained Bojac loamy sand and sandy loam, and moderately well drained Munden
sandy loam (Figure 7).

 BACKGROUND RESEARCH

Background research was conducted on June 24, 2015, using the online Virginia Cultural
Resource Information System (V-CRIS) available through the Virginia Department of Historic
Resources (VDHR). The records examined using V-CRIS included previously recorded
archaeological and historic resources in Virginia.  The area examined was a 0.5-mile radius
around the project area.

Table 1.  Previously Recorded Cultural Resources within a 0.5-mile Radius of the Project Area.
Resource ID Description NRHP Eligibility Reference

44NH241 19th century tenant house site Not Evaluated V-CRIS
44NH242 19th century house site Not Evaluated V-CRIS
44NH243 19th century house site Not Evaluated V-CRIS
065-0420 Elizabeth Burrows House, early 20th century Not Evaluated V-CRIS

house and cemetery

Based on the results of the background research, there are three previously recorded
archaeological sites and one historic resource within a 0.5-mile radius of the project area (Figure
1, Table 1). The three archaeological sites — 44NH241, 44NH242, and 44NH243 — are all
nineteenth century house sites.  The historic resource, known as the Elizabeth Burrows House
(065-0420), is an early twentieth century house and cemetery.  None of these resources is within
the project area and none have been evaluated for inclusion in the National Register of Historic
Places (NRHP).
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3.1 Historic Research

In addition to checking V-CRIS, eighteenth through twentieth century maps were examined to
determine whether any historic resources were likely to be present in the proposed project area
(Figures 8 through 10). During the eighteenth century the proposed project area was located in a
rural setting. The 1778 Map of Northampton County shows the site as undeveloped.  A 1932
highway map of Virginia shows the current rail line to the northwest border of the proposed project
and the establishment of the Kendall Grove community in the area. Twentieth century topographic
maps show scattered residential development in the area including three houses on the south
side of Cherrydale Drive within the project area. These three houses were determined to be no
longer extant.

3.2 Predictive Model Research

For the Southeastern and Mid-Atlantic U.S., various predictive models have been used to identify
areas having a high likelihood for containing archaeological sites (e.g., Benson 2006; Brooks and
Scurry 1978; Cable 1996; Florida Division of Historical Resources 2002; Georgia Council of
Professional Archaeologists (2014); O’Donoughue 2008a, 2008b; Scurry 2003). In general, the
most significant variables for determining site location appear to be distance to a permanent water
source or wetland, slope, and soil drainage characteristics. Prehistoric sites tend to occur on low
slope areas with well drained soils that are within 300 meters of a permanent water source or
wetland, or near areas containing high quality lithic resources.  Historic home sites tend to be
located on well drained soils near old roads. Low probability areas are those that contain poorly
drained soils or have slopes in excess of 15 percent (VDHR 2011:51). Based on these
parameters, the entire project area had a moderate potential for containing prehistoric
archaeological sites due to the presence of well-drained soils and gentle slope, but lack of a
nearby permanent water source.  The project area had a high potential for containing twentieth
century archaeological sites due to the proximity of several roads as well as evidence from the
map research that indicated three twentieth homes were located on the property.

 RESULTS OF FIELDWORK

4.1 Archaeological Survey

On August 6, 2015, Principal Investigator William Green, M.A., RPA, conducted a reconnaissance
level survey of the project area. The archaeological survey consisted of excavating shovel test
pits (STPs) at 30- and 60-meter intervals along four transects (Figure 7, Table 2).  Each shovel
test was approximately 40 cm in diameter and excavated to culturally sterile subsoil.  Pedestrian
survey was conducted along all dirt roads, in the potato fields, which had about 90 percent surface
visibility, and in portions of the cornfield, which had approximately 40–70 percent surface visibility.
Although three twentieth century house site are presumed to be in the project area based on
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historic map research, no attempt was made to identify these sites as they are unlikely to be
considered significant resources (i.e., historic properties).

During the survey, 37 shovel tests, ranging from 25–60 cm deep, were excavated. Soil profiles in
the agricultural fields were relatively consistent, with approximately 22 cm of dark yellowish brown
(10YR 3/4) sandy loam (Ap horizon), overlying 18+ cm (22–40 cmbs [centimeters below surface])
reddish yellow (7.5YR 6/6) sandy clay loam subsoil (Bt horizon). In the woods, soil profiles tended
to consist of approximately 8 cm of dark yellowish brown (10YR 3/4) sandy loam (A/O horizon),
followed by 32 cm (8–40 cmbs) of yellowish brown (10RY 5/6)  loamy fine sand (A horizon),
overlying 10+ cm (40–50+ cmbs) of strong brown sandy clay loam subsoil (Bt horizon).  As a
result of the survey, no archaeological sites or isolated finds were recorded.

Table 2.  Shovel Test Transects and Results.
Transect STPs Interval Bearing Area Results

Transect 1 12 60-m Varied Potato field along east side of drainage No sites or isolated finds
Transect 2 11 60-m 0° Potato field in east half of project area No sites or isolated finds
Transect 3 8 30-m 180° Wooded area in NE corner No sites or isolated finds
Transect 4 6 60-m 190° Cornfield on west side of drainage No sites or isolated finds

4.2 Architectural Survey

In addition to the archaeological survey, an architectural survey was conducted to locate and
record buildings, structures, and objects 50 years of age or older within the Area of Potential
Effects (APE) (Figure 11). Terracon consulted the guidelines published by the VDHR to establish
the APE for the project’s indirect effects. The APE was determined to be the project site and
properties within the viewshed of the proposed project. The areas with potential viewshed impacts
were determined to be along Cherrydale Drive from Seaside Road (eastern boundary) to Lankford
Highway (western boundary) and along Seaside Road just north of Cherrydale Drive (northern
boundary) to the bend in Seaside Road at the southern portion of the project parcel (southern
boundary).

Eleven properties, all single family dwellings, were recorded within the proposed APE including
one previously recorded property (065-0420).  None of the properties were determined to be
eligible for the NRHP. The houses ranged from 18th thru mid-20th century based on tax assessor
data and historic map research. Many of the 18th century properties had substantial material
alterations and lacked defining architectural style and therefore had no definitive observable
construction period.

On the project parcel a circa 1870 house and multiple historic outbuildings including a
smokehouse, shed, and three corn cribs were recorded (065-5036).  These structures will not be
directly impacted by the project.  The house is a two-and-half-story I-house with a front cross
gable and a two-story rear gable ell.  The house sits on a continuous brick foundation and features
a hipped roof front porch with Tuscan columns and 6/6 single hung wood frame windows.
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Alterations include asbestos siding, a shed roof addition on the gable ell, vinyl enclosures on the
ends of the front porch and an apparent conversion to a multi-tenant dwelling. While the property
is a reflection of late 19th century vernacular architecture it has undergone material changes and
does not exhibit architectural distinction. The property does not appear to be associated with a
significant event or persons.  Therefore, it is Terracon’s opinion that this property does not appear
to be eligible for the NRHP.

Table 3.  Summary of Structures in the APE
Figure

#
Resource

ID
Address Date of

Construction
(Tax Assessor)

Brief Description of Current Condition Eligibility
Assessment

12-17 065-5036 15446
Seaside
Road

1870 I-house with two-story rear gable ell, asbestos
siding, partially enclosed hipped roof porch, 6/6
double hung windows.  Historic outbuildings include
shed, smokehouse and three corn cribs.

Not Eligible

18 065-0420 6259
Cherrydale
Drive

1916 Early 20th century house and cemetery. Two-story
vernacular house on brick pier foundation with vinyl
siding, vinyl windows, replacement porch balustrade
and asphalt roof.

Not Eligible

19 065-5037 6305
Cherrydale
Drive

1754 Two-story side-hall vernacular house on continuous
brick foundation with vinyl siding, 1/1 vinyl windows,
and one story rear gable addition

Not Eligible

20 065-5038 6321
Cherrydale
Drive

N/A C. 1950 one-story side gable house with vinyl siding,
vinyl windows, enclosed portico, cinderblock pier
foundation, and poured concrete stoop.

Not Eligible

21 065-5039 6355
Cherrydale
Drive

1960 One-story hipped roof house with asymmetrical
façade, brick chimney, and weatherboard siding.
Deteriorating condition with windows covered in
plywood and falling and missing siding.

Not Eligible

22 065-5040 6385
Cherrydale
Drive

1947 Mid-20th century side gable house with metal frame
windows, vinyl siding, and asphalt roof.

Not Eligible

23 065-5041 15189
Seaside
Road

N/A 19th century house with Colonial Revival elements
with asymmetrical façade, vinyl siding vinyl windows,
fixed shutters, portico, and gable additions on each
side.

Not Eligible

24 065-5042 15268
Seaside
Road

1900 Turn-of-the -century Queen Anne house with 2/2
windows, brick chimney, and concrete block
foundation.

Not Eligible

25 065-5043 15336
Seaside
Road

1754 Two-story gabled-ell house with replacement siding,
vinyl windows, asphalt roof, and rear shed addition.
No observable construction period due to
alterations.

Not Eligible

26 065-5044 7232 Indian
Village Road

1925 Two story side-hall house with vinyl siding, vinyl
windows, fixed shutters, asphalt roof, and large rear
addition. No observable construction period due to
alterations.

Not Eligible

27 065-5045 16085
Seaside
Road

1942 Two-story side gabled house with vinyl siding, vinyl
windows, fixed shutters, asphalt roof, and hipped
roof front porch.

Not Eligible
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4.3 Cemetery

On December 29, 2015, subsequent to the cultural resources investigation for the project, Hecate
brought to the attention of Terracon a cemetery that was located on the property that had not
been found during the reconnaissance survey.  The cemetery is mentioned in a deed dated
December 21, 1906, that transferred the land from William and Mary Waddey to Hezekiah and
Ira James.  The deed states “it is expressly agreed and understood … that the gravey-yard forty
feet by forty feet (40ft. / 40ft.) on said premises … does not pass with this deed, the same being
reserved in a certain deed from one William James’ executor to the said William E. Waddey, Sr.,
dated First day of December, A.D., 1857, and of record in the clerk’s office of said county.”  There
are a number of headstones that are still apparent in the cemetery and its approximate location
is shown on Figure 11.  As proposed the cemetery is not in area that will be directly impacted by
the project.

 SUMMARY AND RECOMMENDATIONS

No archaeological sites were found during the reconnaissance survey of the 185-acre project
area.  Shovel testing and pedestrian survey in various portions of the tract indicated that the entire
project area has a low potential for containing prehistoric archaeological resources, primarily due
to the lack of a nearby permanent water source.  Based on historic map research the project area
was not developed prior to the twentieth century and there is no evidence for any earlier historic
occupations, other than the nineteenth century cemetery. For these reasons, it is the opinion of
Terracon that the project area is unlikely to contain any significant prehistoric or historic
archaeological sites and that no additional archaeological investigations are warranted for the
project tract.

The architectural survey recorded eleven historic properties within the potential viewshed for the
project. One property (065-5036) a c.1870 I-house and historic outbuildings were identified on the
parcel for the project.  The project as proposed will not directly impact these structures.  Due to
material alterations and lack of architectural distinction none of the resources were determined to
be eligible for the NRHP. Therefore, no additional architectural survey investigations are
warranted for the project.

 CLOSING

Terracon appreciates the opportunity to provide you with this report.  If you have any questions,
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Figure 1.  Project area and previously recorded cultural resources within a 0.5-mile radius.
Base Map: Cheriton (1982) 7.5' USGS topographic quadrangle.
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Figure 3.  Pond, facing south.

Figure 4.  Cornfield, facing northwest.



Cultural Resources Reconnaissance Survey
Cherrydale Solar Project ■ Northampton Co., VA
April 11, 2016 ■ Terracon Project No. 73157513

Responsive ■ Resourceful ■ Reliable 12

Figure 5.  Potato field, facing northeast.

Figure 6.  Wooded area in northeast portion of the property, facing south.
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Figure 7. Soil types and shovel test transects in the project area.
Base Map: Cheriton (1982) 7.5' USGS topographic quadrangle.  
Soil data obtained from NRCS Web Soil Survey. 
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Figure 8.  1778 map of Northampton County showing the approximate location of the project area in red.

Figure 9.  1932 map of Virginia showing the approximate project area in red.
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Figure 10.  1955 USGS topographic map showing the approximate project area in red.



065-0420

065-5036

065-5037

065-5038
065-5039

065-5040
065-5041

065-5042

065-5043

065-5044

065-5045

!
!! !

!

!

!

!

!
!

Cemetery

Copyright:© 2013 National Geographic Society, i-cubed

! Surveyed Structure
Cemetery (approx. location)
Project Area

Figure 11.  Surveyed structures and cemetery.
Base Map: Cheriton (1982) 7.5' USGS topographic quadrangle.
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Figure 12.  View of front façade of main house at 065-5036 facing west.

Figure 13.  View of rear of main house at 065-5036 facing east.
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Figure 14.  View of southern elevation of main house at 065-5036.

Figure 15.  View of northern elevation of main house at 065-5036.
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Figure 16.  View of shed and smokehouse buildings at 065-5036.

Figure 17.  View of corn cribs and storage barn at 065-5036.
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Figure 18.  View of 065-420 with house and cemetery in rear, facing north from Cherrydale Drive.

Figure 19.  View of 065-5037 facing northwest from Cherrydale Drive.
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Figure 20.  View of 065-5038 facing northwest from Cherrydale Drive.

Figure 21.  View of 065-5039 facing north from Cherrydale Drive.
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Figure 22.  View of 065-5040 facing north from Cherrydale Drive.

Figure 23.  View of 065-5041 facing southeast from Seaside Road.
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Figure 24.  View of 065-5042 facing west from Seaside Road.

Figure 25.  View of 065-5043 facing west from Seaside Road.
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Figure 26.  View of 065-5044 facing southwest from Indian Village Road.

Figure 27.  View of 065-5045 facing south from Seaside Road.
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